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SECTION A

SITE MANAGEMENT PLAN



INTRODUCTION

Ground water in the City of St. Louis Park, Minnesota has been contaminated by activities at a
coal-tar distillation and wood preserving plant operated from 1917 to 1972. Numerous previous studies
have identified polynuclear aromatic hydrocarbons (PAH) present in various aquifers beneath St. Louis
Park and adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota Pollution Control
Authority (MPCA), the Minnesota Department of Health (MDH), the City of St. Louis Park (SLP),
and Reilly Tar & Chemical Corporation (Rciﬂy) have agreed to acceptable water quality criteria for
PAH. These criteria, as incorporated into the Consent Decree, include the following concentration
levels:

. Advisory Drinking Water
Level Criteri
o  Sum of benzo(a)
pyrene and dibenz(a,h)
anthracene 3.0ng/1* 5.6 ng/1
o  Carcinogenic PAH 15 ng/1 28 ng/l
o Other PAH 175 ng/1 280 ng/1

*or the lowest concentration that can be quantified, whichever is greater

In conjunction with the implementation of remedial measures to limit the spread of
contaminants, a granular activated carbon (GAC) treatment system has been installed to treat water
from St. Louis Park (SLP) wells 10 and 15. Further provisions of the Remedial Action Plan (RAP) call
for long-term monitoring of the influent and effluent of the GAC treatment plant and the major
aquifers underlying the region. The general objective of the monitoring program is to identify the
distribution of PAH and/or phenolics in the ground water. The analytical data will be used to evaluate
contamination by comparing the levels of PAH and/or phenolics found in the various samples with
historical water quality data and with water quality criteria established in the Consent Decree-RAP. |
The specific objectives of the sampling and analysis program, and therefore, the intended end use of
the data vary slighﬂy for the different aquifers being monitored in accordance with the Consent

Decree-RAP.

The GAC plant monitoring is being done to assess and continuously evaluate the performance
of the treatment system. Analytical results for influent and effluent samples will be compared to the
drinking water criteria for PAH as established in the Consent Decree-RAP. Based on these



comparisons, decisions will be made on: 1) possible modifications to the treatment system (e.g.,
adding another carbon column), 2) system operations (e.g., when the carbon should be replaced), and
3) cessation of the treatment system, if desired, when sufficiently low concentrations of PAH in

influent samples are demonstrated.

The objective of sampling the four existing Mt. Simon-Hinckley Aquifer municipal drinking
water wells and any new Mt. Simon-Hiﬁcklcy Aquifer municipal drinking water wells installed within
one mile of well W23, and analyzing for PAH, is to assure the continued protection of these wells from
PAH resulting from activities of Reilly at the site. The analytical data will be used to make
comparisons between the levels of PAH found in the Mt. Simon-Hinckley Aquifer, and the drinking

water criteria established in the Consent Decree-RAP,

The objective of sampling and analyzing the Ironton-Galesville Aquifer source control well
(W105) is to assess the levels of PAH in the discharge from W105 when it is pumping a mlonthly
average of 25 gallons per minute. The data will be used to compare the concentration of total PAH in
the samples to a cessation criterion of 10 micrograms per liter of total PAH established in the Consent
Decree-RAP. Also, if any new Ironton-Galesville Aquifer drinking water wells are installed within one
mile of well W23, then those wells will be sampled and analyzed for PAH to meet the objective of
assuring protection of the well from PAH resulting from the activities of Reilly at the site. The
analytical c;ata would be used to compare the levels of PAH found in potential Ironton-Galesville
Aquifer drinking water wells to the drinking water criteria established in the Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, including
municipal drinking water wells, private or industrial wells, and monitoring wells are to: 1) monitor the
distribution of PAH in the aquifer, thus evaluating the source and gradient control systems, and 2)
assure the continued protection of drinking water wells from PAH resulting from the activities of Reilly
at the site. The analytical data will be used to compare the levels of PAH in the Prairie du Chien-
Jordan aquifer to historical PAH data and to various criteria established in the Consent Decree-RAP
(e.g, drinking water criteria for drinking water wells, and a cessation criterion of 10 micrograms per
liter of total PAH for source control well W23). Analytical data for samples of the discharge from
gradient control well SLP4 will be compared to discharge limitations in an NPDES permit that will be
applied for at the conclusion of a Feasibility Study to determine the appropriate disposition of SLP4
discharge. Water level data will be used to evaluate ground-water flow patterns in the Prairie du
Chien-Jordan Aquifer.

The objective of monitoring St. Peter Aquifer wells is to determine the nature and extent of
PAH in the St. Peter Aquifer resulting from the activities of Reilly at the site. The analytical data will



be used to compare the levels of PAH in the St. Peter Aquifer to historical PAH data and to the
drinking water criteria established in the Consent Decree-RAP. Water level data will be used to
evaluate ground-water flow patterns in the St. Peter Aquifer. '

The objectives of monitoring the Drift-Platteville Aquifer wells are to: 1) monitor the
distribution of PAH and phenolics in the aquifer, thus evaluating the source and gradient control
systems, and 2) to further define the nature and e;xtent of PAH and phenolics in the Northern Area of
the Drift-Platteville Aquifer resulting from the activities of Reilly at the site. The analytical data will be
used to compare levels of PAH and phenolics in the Drift-Platteville Aquifer with historical water
quality data for the aquifer and with various criteria established in the Consent Decree-RAP for PAH
and phenolics. Water level data will be used to evaluate ground-water flow patterns in the Drift-
Platteville Aquifer.

This Site Management Plan outlines the scope of work to be performed in order to monitor
the ground water in the St. Louis Park, MN area in accordance with the Consent Decree - RAP related
to the Reéilly Tar & Chemical Corp. N.P.L. site. Included in this plan are: 1) the identity of wells to be
monitored, 2) the schedule for ground-water monitoring, and 3) a description of the procedures that
will be used for sample collection, water level measurement, sample handling, sample analysis, and
reporting. '

The time period covered by the Initial Sampling Plan is from the date of its acceptance and
approval by the agencies, to December 31, 1988. The first subsequent Sampling Plan (RAP section
3.3) will be submitted by October 31, 1988, covering the 1989 calendar year.

This Plan incorporates the requirements of RAP Sections 3.2,33,4.3,5.1,6.1.4,73,8.1.3,
9.1.3,9.23,9.33, and 9.6. Some of the sampling required under RAP Section 4.3 (Monitoring the
GAC System) has already taken place prior to the Effective Date. Therefore, only the monitoring that
will take place from the approval date of this Initial Sampling Plan through December 31, 1988 is
included in this Plan. '



SAMPLING SCHEDULE

The actual dates of ground-water monitoring are based on the timing of activities conducted
under the RAP, and these dates cannot be predicted now with certainty. For example, except for the
interim monitoring of the GAC plant, no monitoring will take place until this plan is approved.
Therefore, the proposed sampling schedule outlined in this sampling plan indicates the starting criteria
. and the frequencies of sampling as outlined in the RAP to determine when the wells are sampled
(Tables 1 and 2). In general, the sampling schedule will be constructed to allow economies of scale in
the field and in the laboratory by grouping the various monitoring events described by the RAP as
much as possible. Samples will be collected within the time periods indicated on Tables 1 and 2, and
all parties will be given two weeks notice in advance of routine sampling.

" Tables 1 and 2 summarize the grouqd-water monitoring schcdulc;. for the period through
December 1988, and represent the minimum monitoring program that is likely to occur during the
year. However, additional sampling will take place if treated water from the GAC plant or ground-
water from active municipal drinking water wells exceeds the drinking water criteria established in the

Consent Decree-RAP. This additional sampling is described in Sections 4 and 12 of the RAP, and are .

reproduced in Appendix A of this Site Management Plan.

The duration of field sampling events will depend on the number and type of wells tobe
sampled. For estimating purposes, it is assumed that between 10 and 20 active pumping wells (e.g.,
municipal, industrial, or gradient/source control wells), or between 4 and 8 monitoring wells can be
sampled in one day. It is a reasonable expectation that most sampling events will take place over the
better part of a week, and some sampling may be done over a longer time frame.
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TABLE 1. INITIAL SAMPLING PLAN GAC PLANT
MONITORING SCHEDULE (&)

'RAP Sampling Start of Sampling -
Section Points ~ Monitoring Frequency Analyses®)
431(C) Treated Date of plan Monthly PAH (ppt)(©
water(TRTD) approval _ :
433(C) Feed | Date of plan Quarterly PAH(ppt)
water(FEED) _approval
434 Treated Date of plan Annually Extended PAH(ppt)
water approval _
434 Treatedor Date of plan Annually Acid fraction
Feed water approval - - compounds in
EPA Test
Method 625.

This schedule does not include certain contingencies (eg. exceedance monitoring) and,
therefore, represents the minimum program that is likely to occur between the date this Plan
is approved and December 31, 1988. Sections 4 and 12 of the RAP outline the additional
sampling that will be conducted if PAH criteria are exceeded. The first samples will be
collected during the period indicated by the monitoring frequency following the date of the
start of monitoring. The location of the GAC plant is shown in Figure 1.

~ Lists of parameters and methods for analysis of PAH, extended PAH, and acid fraction

compounds in EPA Test Method 625 are provided in the QAPP. Field blanks will be collected
and analyzed at a frequency of one per day. Duplicate samples will be collected and analyzed
ata frequency of one per 10 samples.

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas
chromatography mass spectrometry. _ ,



TABLE 2. INITIAL SAMPLING PLAN GR(? -
WATER MONITORING SCHEDULE (2

Source of RAP Sampling(l) . Startof . . . Sampling i
Water Section Points Monitoring Frequency m“”
Mt.Simon- 51 SLP11, SLP12, Within six Annually PAH (ppt)(©
Hinckley SLP13, SLP17 mont@ of Effective
Aquifer date
532 New municipal At the time Annually PAH(ppt)
wells within of installation
one mile of
well W23
Ironton- 6.1.4 w10 Start of Quarterly PAH (ppb)(D
Galesville w38 €) pumping
Agquifer
6.2.1 New municipal At the time Annually PAH(ppt)
' wells within of installation
one mile of '
well W23
Prairie 73 (A) SLP4 Start of Quarterly PAH (pp)®
du Chien- : pumping phenolics
Jordan
Aquifer 73 (B) w23 Start of Quarterly PAH (ppb)
pumping
73O SLP6, SLP7 Date of plan Quarterly PAH (ppt)
or SLP9, W48 approval
730)™  AHMorMGC®  Date of plan Semi-annually  PAH (ppt)
E2, E13, H3, approval
SLP10 or SLP15, .
SLP14,SLP16, W4020) SR
W403,W119 ’
73(€) ™)  SLPSs, He, E3, Date of plan Annually PAH (ppt)
E15, MTKS, approval
W29, W40, .
w70, wao10)
73 (F) w112, W32, Date of plan Quarterly No chemé
SLP§, SLP10, approval analyses
E4, E7
St. Peter 8.13 SLP3, W14, Within 30 Once PAH (ppt)
Aquifer W24, W33, days of
Wi22, W129 installing
W133, P116, new wells
plus 5 new
wells
SLP3 plus Within 6 Once PAH (ppt)
six of the months of
wells ljsted above
above'™



Source of

Water

Drift-
Platteville
Aquifer
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RAP
Section

913
and
923

933
933
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TABLE 2 (continued)

Sampling®

Points

. Source and

gradient
control wells
(3 wells)

WI31, W136,
plus 6 new
wells

W131, W136
plus 6 new
wells

Drift: W2, W6

- WIO,W1LW12,

W116,
W117, W128,
W135, W136,
P109, P112,
Platteville:

W18, W1, W19, W20,

W27, W101,
W120, W121,
Wi24, W130
Wi3l1,

W143, plus 6
new wells

Start of

. ni i i

Start of
pumping

Within 30
days of well
installations

Within 6
months of
above

' Concurrent(k)

with 93.3
sampling

Monitoring

Quarterly

Once

Concurrent(k)
with93.3

sampling

Amlm&(b)
PAH (ppb)

and
total phenols

PAH (ppb) and
total phenols

PAH(ppb)

and
total phenols

PAH (ppb)
and

- total phenols

This schedule does not include certain contingencies (eg. exceedance monitoring) and, therefore,
represents the minimum program that is likely to occur between the date this Plan is approved and
December 31, 1988. Section 12 of the RAP outlines the additional sampling that will be conducted .
if the drinking water criteria are exceeded in samples from water supply wells. The first samplés
will be collected during the period indicated by the monitoring frequency following the date of the
start of monitoring. Field blanks will be collected at a frequency of one per day, and one duplicate
sample will be colleaed for every 10 samples.

Lists of parameters and descnptlons of the methods for analysis of PAH, phenolics, and expanded
analyses are provided in the QAPP. Water levels will be measured each time samples are.
collected for analysis, except for those wells which prove to be inaccessible for such measurements.

ppt = parts per trillion. This sngmﬁes analysis using selected ion momtonng gas chromatography
mass spectrometry.

- ppb = parts per billion. This sxgmﬁes analysns by EPA Method 625 If analytical results for

individual wells are below 20 micrograms per liter (20 ppb) using this method, then the part per
trillion method will be used on subsequent monitoring rounds

Water levels in W38 will be measured each time W105 is sampled.

Water levels only (ro monitoring) will be measured at these wells, except for those wells which
prove to be inaccessible for such measurements.
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TABLE 2 (continued)

Or within 30 days of the approval date of this Plan, whichever is later.

SLP4 analytical program will be determined by the results of the Feasibility Study.

AHM = American Hardware Mutual, MGC = Minikahda Golf Course.

Wells W401, W402, and W403 may or may not be available for sampling at the same time as the
other wells on these lists. They will be sampled in conjunction with the monitoring performed in
accordance with the schedule shown, once they are available for sampling.

If any of the wells listed here become damaged, destroyed, or otherwise unsuitable for sampling,
alternate wells will be selected by the Project Leaders for monitoring.

Sampling points are located on the maps shown in Figﬁres 1through 5. Letter prefixes to well
codes are defined as follows:

w - 4-inch monitoring well

P - monitoring piczbmeter
PB - 2inch monitoring well
SLP - St Louis Park supply well
E - Edina supply well |

H - Hopkins supply well
MTK - Minnectonka supply well

Water level measurements will be made quarterly at these wells, except for those wells which prove
to be inaccessible for such measurements. '

The six St. Peter Aquifer moﬁitoring wells that will be monitored according to RAP Section 8.1.3
will be selected by the Project Leaders based on the results of the first monitoring round.
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and St. Louis Park GAC Water-treatment Plant



Figure 2 Location of Praire du Chien-Jordan Aquifer Wells




'Figurel 3 Location of Saurce and Gradient Control Wells
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Figure 4 Location of Drift-Platteville Monitoring Wells




" Reference: MGS, Miscellaneous Map Series,
M-57, Plate 1 of 2, Bedrock Geology, .

EXPLANATION
AWw33  LOCATION AND PROJECT WELL NUMBER |

A OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER |

B  OBSERVATION WELL COMPLETED IN| BASAL ST. PETER CONFINING BED
@ NEW ST. PETER MONITORING WELLS |
®

WELL IN WHICH WATER LEVELS WERE MONITORED WITH A DIGITAL i
RECORDER DURING PART OF 1978-81

BEDROCK VALLEY/CONTACT WHERE UNCONSOLIDATED DRIFT
DEPOSITS OVERLIE ST. PETER SANDSTONE ;

Figure 5 Proposed and Existing St. Peter Aquifer Well Locations and Bedrock Valley
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ntification ni

The RAP specifies the majority of wells to be monitored, but leaves the identification of 30
Drift-Platteville Aquifer wells to this Plan. Specifically, Section 9.6 of the RAP requires 30 Drift- -
Platteville Aquifer monitoring wells to be sampled semi-annually during the first year, annually during
the second and third years, thereafter, 20 wells are to be sampled biennially. Thirty candidate Drift-
Platteville Aquifer monitoring wells have been chosen including W131, W136, the six new Drift-
Platteville Aquifer wells installed for the Northern Area Remedial Investigation, eleven other existing -
Drift Aquifer monitoring wells, and eleven other Platteville Aquifer monitoring wells (Figure 4). The
22 other existing Drift-Platteville Aquifer monitoring wells selected for monitoring are as follows:

Drift Aquifer Platteville Aquifer
W2, W6 W1, W18, W19
W10, W11, W12 W20, W27
W116, W117 W101, W120
W128, W135 Wi21, Wi24
P109, P112 w130

w143

The objectives of monitoring ground-water in the Drift-Platteville Aquifer are to: 1) assess
changes in the extent of contamination, and 2) to evaluate the effectiveness of the source and gradient
control well systems and any other remedy implemented in the Drift-Platteville Aquifer. In order to
address the first objective, Drift-Platteville Aquifer monitoring wells that provide adequate coverage of
the area surrounding the contaminant source area were chosen. While only two upgradient or cross-
gradient wells were chosen (W1 and W2) most of the selected wells are spread out around the area
downgradient from the site and bog contaminant source areas (Figure 4).

The second objective is addressed by selecting wells that will provide both water level and
water quality data that will help assess the effectiveness of the source and gradient control well systems.
In this regard, the water quality data are judged to be more significant than the water level data,
because the purpose of these systems is to control the distribution of contaminants. Therefore, ﬁvclls '
outside of the hydraulic influence of a pumping well should reflect the influence of the pumping well on
water quality in the aquifer. Also, the pumping wells themselves will be monitored quarterly in
accordance with the RAP, and pumping test data will be used to determine the hydraulic influence of
the pumping wells. Therefore, the wells shown on Figure 4 are selected primarily for the water quality
samples they will provide. |
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GROUND-WATER SAMPLING PROCEDURES

An important distinction is made between the sampling procedures for active pumping wells
(eg. municipal wells) and for non-pumping monitoring wells. Active pumping wells are used on a
regular basis, have dedicated pumps and associated plumbing, and have sample taps for collecting
samples. .'Non-pumping monitoring wells may be new, or may have not been pumped for several years,
and most require pumping and associated equipment for sampling. Another distinction is that the
active pumping monitoring wells are typically located inside buildings whereas monitoring wells are
not.

With these considerations in mind, the Initial Sampling Plan has been developed so that the
ground-water monitoring program in each aquifer meets the requirements and intent of the RAP.
Ground-water monitoring will be conducted in accordance with the procedures given in the Quality
Assurance Project Plan (QAPP), and with “Procedures for Ground-Water Monitoring: Minnesota
Pollution Control Agency Guidelines", April 1985. Well logs for existing wells that will be monitored,
which have not been presentéd in any other submittal, are given in Appendix B. |

T 1 men

‘Water level measurements will be made using electric tapes or weighted steel tapes. Steel
tapes will be used whenevér possible because of their generally greater precision compared to electric
_ tapes. Water level measurements using steel tains will be made by suspending a known length of tape
in the well 5o that the bottom end of the tape is below the water level. The lower portion of tape will
be coated with blue chalk that exhibits a noticeable color change when wetted. The water level
measurement will be obtained by subtracting the length of wetted tape from the total length of tape
suspended below the measuring point of each well.

If reliable water marks on chalked portions of steel tapes can not be discerned because of
water on the inside of the well casing or pump discharge pipe, then an electric tape will be used for
- water level measurements. Using the electric tape, the probe at the end of the tape will be lowered-
slowly in the well until contact with the water is made. Because of surface tension, readings of the
water level made when the probe enters the water will differ from readings made when the probe
leaves the water, thus breaking surface tension. To standardize these measurements, the second
reading will always be used (i.e., the reading made when the probe leaves the water).

'Water level measurement made for the purpose of defining ground-water flow patterns in a
particular aquifer will be performed independently from ground-water sampling, as a discrete event

15



(probably lasting one or two days). The wells will be revisited for samplmg, and measurements to

determine the volume of water in the well will be made at that time.
Sample Collecti \ctive Pumping Well

At active pumping wells the sampling team will first determine that the wells bave actually
been pumping during the period preceding sampling. This information may be derived from inspecting
flow recorders or from interviewing knowledgeable persons regarding the wells (water department
employees, well owners, etc.). The information will be documented in the field notes of the sampling

team.

Water level measurements will then be made, if practical. The normal operation of the well
will not be interrupted for the purpose of measuring water levels. An electric tape will be used to
measure water levels in pumping wells. Sampling will proceed by filling the required containers with
water from the sampling tap as near to the well head as possible, and before any holding tanks or
treatment is encountered. The only exception to this is the GAC plant monitoring under RAP Section
4.3 which includes treated-water monitoring.

If it can not be determined that a well has been pumping at some time during the 24 hour
period preceding sampling, or if it is known the well was not pumping, then the well shall be purged
until field measurements of temperature, pH, and specific conductance have stabilized after at least
three well volumes have been removed from the well. These measurements, water levels, and the

amount of water pumped will be recorded in the ficld notes.

Sample Collection at Monitoring Wells and Piezometers

Beca{lse unanticipated or changed conditions may cause difficulty in the purging and sampling
of the monitoring wells and piezometers, flexibility in the appr&d to sample retrieval is necessary.
This Plan proposes that the sampling team be given latitude in the selection of purge/sample
equipment and procedures necessary to compete the monitoring task. -

Table 2 specifies that Prairie du Chien-Jordan Aquifer monitor well W70, St. Peter Aquifer
monitor wells W24 and W33 and Drift-Platteville Aquifer monitor well W117 be monitored. Each well
is equipped with a dedicated submersible pump and it will be the responsibility of the sampling team to
determine if the pump is operable. In the event the dedicated pump within any individual well is
operable, well purging and sample retrieval tasks will be completed with the aid of the pump in
conformance with parameter monitoring established herein. In the event the dedicated pump within

16



any individual well is inoperable, the pump will be removed and purging/sampling procedures will be
as established below. '

Monitoring wells and piezometers not equipped with dedicated submersible pumps will be
purged using a nondedicated submersible pump, suction pump or bailer. During the purging of each

- well, temperature, pH, and specific conductance of the purge water will be monitored using a Hydrolab

water quality monitor (or equivalent). Readings will be taken once per well volume. Stabilization of
these readings will indicate that purging is complete and sampling may commence. Upon completion
of well purging, samples will be collected from each well using a stainless steel or teflon bailer and a
new length of nylon or polyester rope.

Samples will be collected by filling each of the appropriate sample containers in rapid
succession, without prerinsing the containers with sample. The bottle will be held under the sample
stream without allowing the mouth of the bottle to come in contact with the bailer and filled
completely, and the cap securely tightened. Bottles will be checked for air and if air is visible, the cap
removed and more sample added. All sample labels will be checked for completeness, sample custody
forms completed and a description of the sampling event recorded in the field notebook.

The discharge from purging monitoring wells will be handled in accordance with the
Contingency Plan (Appendix C). In general, if a visible sheen can be seen on the water surface, the
discharge will be routed to the sanitary sewer. Otherwise, the storm sewer or surface water discharge
will be used. Non-dedicated ground-water sampling or monitoring equipment that comes in contact
with the ground water will be decontaminated between uses, as described in the QAPP.

17



ANALYTICAL PROGRAM

Tables 1 and 2 show the ground-water monitoring summary as prescribed in the RAP.
Indicated on the tables are the analyses required. Expanded analyses including some priority and
conventional pollutants may also be required according to RAP Section 9.3.3. Details of all analytical
methodology can be found in the QAPP and it’s appendices. All analyses will be performed at Rocky
Mountain Analytical Laboratory’s (RMAL) Arvada, Colorado analytic facility. RMAL has agreed to
provide a turnaround time of 30 working days from the receipt of samples to the submittal of analytical
reports. The laboratory will notify the City of St. Louis Park if it can not meet this turnaround time.

Ground-water monitoring will include two methods of PAH analyses depending upon the
anticipated PAH concentration levels. Low level (nanograms per liter or part per trillion) PAH
analyses will be performed utilizing selected ion monitoring gas chromatography mass spectrometry.
This method will be used to analyze samples from drinking water wells and from other wells for which
the RAP requires drinking water criteria to be enforced (e.g., St. Peter Aquifer monitoring wells).
Non-criteria level (mia’ogramS per liter or part per billion) PAH analyses, using EPA Method 625, will
be performed on samples from wells that have historically contained elevated PAH concentrations
(e.g., part per million levels in wells W23 and W105), and initially on wells that are not subject to the
RAP’s requirements for meeting drinking water criteria (e.g., Drift-Platteville Aquifer monitoring
wells).

Two methods are required for PAH analyses because the low level part per trillion method is
not appropriate for samples containing more than approximately 20 miu'ograms- per liter of total PAH.
Analysis of samples containing total PAH concentrations over 20 micrograms per liter, if performed
with the low level method, requires multiple dilutions and increases the risk of cross-contamination of
the samples. This decreases the reliability of the data. Not only will multiple dilutions increase the
variability of measurements, but critical quality control information (e.g., surrogate recoveries) is lost.
Therefore, for samples containing greater than 20 micrograms per liter of total PAH the analytical
‘method that will be used is EPA Method 625 as described in the Quality Assurance Project Plan
(Section 4.6). '

The EPA Method 625 analysis will be performed on one-liter samples, and will have detection
limits of 10 micrograms per liter. For wells that are tested with this non-criteria method, if the
analytical results of the first sampling indicates total PAH concentrations less than 20 micrograms per
liter, the low level method will be used to analyze samples from subsequent sampling rounds. This
procedure will allow an evaluation of lbng-term PAH concentrations around the fringe of PAH
contamination in the Drift-Platteville Aquifer.
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Depending on the circumstances and the actual PAH level, first-round analytical results using
the low level method that exceed 20,000 nanograms per liter of total PAH will indicate a switch to EPA
Method 625 for subsequent sampling rounds. -
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REPORTING

The analytical reporting requirements of the Consent Decree and RAP are identified in Part
K of the Consent Decree, and Sections 3.4, 4.3.5, 12.1.1, and 12.1.2 of the RAP. Part K requires Reilly
to submit annual progress reports on March 15, 1989. This report will contain analytical reports as
specified in Section 5.0 of the QAPP for this Initial Sampling Plan, all water level measurements and
chemical analyses that have not been presented in previous reports (e.g., the St. Peter Remedial
Investigation Report will present all of the data for the St. Peter Aquifer), and interpretive maps and
tables, as specified in RAP Section 3.4(B) and (C). Also the effectiveness of the source and gradient
control well systems in the Drift-Platteville Aquifer will be discussed in the annual report.

The reporting requirement for each aquifer, and for the GAC treatment plant, are described
below.

GAC Treatment Plant

RAP Section 4.3.5 requires the City to submit an annual report that presents the results of all
monitoring of the GAC treatment system. Analytical results for wellhead water, feed water, and
treated water will be included in this report. The report will also describe briefly the operating
perforn?lancc of the GAC plant during the previous calendar year. The GAC plant annual reports are
due each March 15th.

Mt. Simon-Hinckley Aquifer

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the annual report.
In addition to the results of all water level measurements and chemical analyses, the report will contain
a map showing each well sampled with the concentrations of Other PAH, Carcinogenic PAH, and the
sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well in accordance
with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells are monitored on an annual
basis, there will be only one sampling event to report.

Ironton- ille Aguifer

The monitoring data for the Ironton-Galesville Aquifer will be included in the annual report.
Since well W105 is the only well that will be sampled in this aquifer and only one other well (W38) will
be used for water level measurements, the monitoring data will be reported in tabular form as well as
in map form as required by RAP Section 3.4.
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Prairie d ien-Jordan Aquifer

The monitoring data for the Prairie du Chien-Jordan Aquifer will be included in the annual
report. The results of all water level measurements and chemical analyses will be included. For each
of the quarterly measuring periods a water level contour map will be prepared with elevations labelled
at each well. For each sampling event, a map showing each well sampled with the concentrations of
Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by
the location of each well will be prepared in accordance with RAP Section 3.4(C).

St. Peter Aquifer

The monitoring data for the St. Peter Aquifer will be reported in the St. Peter Remedial
Investigation Report, in accordance with RAP Section 8.1.4. The results of all water level
measurements and chemical analyses will be included. For each measuring period in the St. Peter
Aquifer, a water level contour map will be prepared with elevations labelled at each well. For each
sampling event, a map showing each well sampled with the concentrations of Other PAH, Carcinogenic
PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well
will be prepared in accordance with RAP Section 3.4(C).

Drift-Platteville Aquifer

The monitoring data for the Drift-Platteville Aquifer will be included in the annual report, and
in the Northern Area Remedial Investigation Report. The results of all water level measurements and
chemical analyses will be included in both reports. For each measuring period in the Drift-Platteville
Aquifer a water level contour map will be prepared with elevations labelled at each well. For each
sampling event, a map showing each well sampled with the concentrations of Other PAH, Carcinogenic
PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well,
and a map with phenolics concentrations labelled by the location of each well will be prepared in
accordance with RAP Section 3.4. The Drift-Platteville Aquifer monitoring data will be included in the
Northern Area Remedial Investigation Report because of its relevance to providing a further definition
of the nature and extent of contamination in the Northern Area. The same data will be included in the
annual report to support a discussion of the results with respect to the effectiveness of the source and
gradient control well systems.
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APPENDIX A
ADDITIONAL MONITORING REQUIREMENTS



(D)

Level or Drinking Water Criterion is exceeded .
du;ing the first year of operation of the system,
Reilly shalliimmediately notify the Regional
Administrator, the birector, and the
Commissioner, and shall undertake such additional
Monitoring as is required by Section 4.3.2.
Routine Monitoring after two carbon changes shall
be quarterly, unless the Regional Administrator,
the Director, and the Commissioner determine that
the observed service life of the carbon is too
short to permit this frequency, in which case the
Regional Administrator, the Director and the
Commissioner shall notify Reilly of the required
Monitoring frequency ih accordance with Part G or

H of the Consent Decree.

4.3.2. Carbon Replacement Monitoring

()

If the analytical results from any treated water
sample obtained pursuant to Section 4.3.1. exceed
the Drinking Water Criterion for Other PAH or
exceed the Advisory Level for either Carcinogehic
PAH or the sum of benzo(a)pyrene and |
ditenz(a,h)anthracene, then Reilly shall collect
two additicnal treated water samples at least 2
Days apart within one week of receiving the

results of the exceedance sample. If the
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(B)

(C)

analytical results from either one or both of the
two additional samples also exceed the Drinking
Water Criterion for Other PAH or the Advisory
Level for either Carcinogenic PAB or the sum of
benzo(a)pyrene and dibenz(a,h)anthracene, and
neither of the conditions specified in (C)(1) and
(2) below are met, then the carbon shall be
replaced within 21 Dayé of receiving the
additional sample results.

If the analytical results from any treated water
sample ottained pursuant to Section 4.3.1. exceed
the Advisory Level for Other PAH, then Monitoring
of treated water shall be conducted immediately
according to Section 1z.1. 1If the results of any
two samples required by Section 12.1. exceed the
Drinking water Criteri&n for Cther PAH, and
neither of the conditions specified in (C)(1l) and
(2) telow are met, then the carbon shall be
replaced within 21 Days of receiving the
additional sample results.

If any analytical result from the additional
samples taken as required by (A) or (B) above
exceeds the Drinking Water Criterion for Other
PAH, or the Advisory Level for either
Carcinogenic PAH or the sum of benzo(a)pyrene and

dibenz(a,h)anthracene during either

=20~



(1) within one year after the carbon treatment
system is placed into service or
(2) within one year after the first carbon
change if carbon was changed in the first
year of operation of the carbon treatment
system,
then Reilly shall conduct the Monitoring program
specified in Section 4.6. Reilly shall report
the results of the Section 4.6. Monitoring
program to the Regional Administrator, the
Director and the Commissioner within 7 Days of
receiving the analytical data. If the treated
water from the carbon treatment system is
determined pursuant to Section 4.6. to exceed the
Drinking Water Criterion for Other PAH or the
Advisory Levels for Carcinogenic PAH or the sum
of benzo(a)pyrene and dibenz(a,h)anthracene, then
Reilly shall replace the carbon within 14 Days of
making this determination. If the treated water
is determined pursuant to Section 4.6. to meet
the Drinking Water Criterion for Other PAH and
the Advisory Levels for Carcinogenic PAH and the
sum of benzo(a)pyrene and dibenz(a,h)anthracene,
then normal GAC system operation and Monitoring

in accordance with Sections 4.3.1.(B) and

-21-
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(C) After the first month of operation, Monitoring of
feed water shall be performed quarterly until the
carbon has been changed twice. If the Regional
Administrator, the Director and the Commissioner
determine pursuant to Section 4.3.1.(B) that the
GAC system is not 6perating properly, Reilly may,
upon receipt of such determination, be required
to resume biweekly Monitoring of feed water.

(D) After two carbon changes in the GAC system, feed
water shall be Monitored annually.

4.3.4. Extended Monitoring

Treated water from the GAC system shall be sampled and
analyzed annually for the extended list of PAH in Part A.2. of
Appendix A, using gas chromatography/mass spectroscopy (GC/MS),
or other methods approved by the Regional Administrator and the
Director. During this extended analysis, any compounds listed:
in Part a.2. of Appen@ix A, or any other compounds which are
detected with significant peak heights that are not routinely
Monitored, shall be identified and, if possible, quantified,
usihg a mass spectral library which contains extensive spectra
of PAH compounds, such as the Nétional Bureau of Standards mass
spectral library. Reilly shall analyze a sample of treated or
feed water once a year for the acid fraction compounds
determined by EPA Test Method 625 or by other methods approved

by the Regional Administrator and the Director.



approved by the Regional Administrator and Director in
accordance with Part G of the Consent Decree.

4.6, Testing of Compliance

During the test period prior to connecting the carbon
treatment system to the municipal distribution system, within
the first year of operétion and within the first year after the
first carbon change (if such chanée occurs during the first
year of operation), the determination of whether treated water
from the carbon treatment system meets the Drinking Water
Criterion for Other PAH and the Advisory Levels for
Carcinogenic PAH and the sum of benzo(a)pyrene and
dibenz(a,h)anthracene shall be based on the following testing
procedures: within ten Days of receiving analytical results of
Monitoring pursuant to Section 4.3.2.(C) indicating that
special Monitoring pursuént to this Section 4.6 is required,
Reilly shall collect at least four and no more than six samples
of treated water on at least four and no more than six
succe;sivg days and shall collect a field blank sample
corresponding to each treated water sample. The samples shall
be ;nalyzed for Carcinogenic PAH and'Other PAH in accordance
with procedures developed and aéproved pursuant to Section 3.2
with analytical results to be provided in 21 Days or less
pursuant to Section 2.8. The analytical values so obtained
shall be subjected to the following statistical test to
determine whether the treated water exceeds the Drinking Water

Criterion for Other PAH or the Advisory Levels for Carcinogenic
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l PAH or the sum of benzo(a)pyrene and dibenz(a,h)anthracene:

- Xs,i - Xb,i - Ci ‘ ,
if tm,0.95<
i ((Ss?i + Sb?i)/n)l/z

then treated water from the carbon treatment system

E shall be determined to have exceeded the applicable
Drinking Water Criterion or Advisory Levels, where:

! n = number of sample events

= Student's t-test statistic for m Gegrees cf

i , tm,0.95
' freedom and a probakility of 0.95

m = the closest integer to the value of:

(nfl) 1l + 2

) (Ss,i/St,i)% + (Sp,i/Ss,i)?

mean the treated water samples for value i

|
]
12
"

= mean of the blank samples for value i

x|
o
[

f

Ss,i = Standard Deviation of Xg j

Standard Deviation of Xp, j

12}
o
[

"

c = Drinking Water Criterion for Cther PAH, Advisory
Level for Carcincgenic PAH, or Advisory Level
for the sum of benzo(a)pyrene and
cibenz(a,h)anthracene

i = the sum of Other FAR compounds, the sum of
Carcinogenic PAH compounds, or the sum of
[ benzo(a)pyrene and dibenz(a,h)anthracene.

Su
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: 12.

| CONTINGENT ACTIONS FOR MUNICIPAL
| DRINKING WATER SUPPLY WELLS

12.1. Contingent Monitoring

15.1.1. Exceedance of Advisory Levels
j , If the analytical result of any sample taken from an
active municipal drinking water well under the Monitoring
requirements of Sections 3., 4.3., 5.1., 6.2.1., 7.3., or 8.4.
above exceeds an Advisory Level, Reilly shall take another
sample within seven Days of receiving the analytical results
and analyze this sample. If the results of the second sample
are below all of the Advisory Levels, a third sample shall be
j taken by Reilly within seven Days of receiving the results of
the second sample. If the third sample is below all of the
, Advisory Levels, Monitoring of the affected well-shall revert
i to its normal schedule. If the analytical result of the second
or third sample exceedslan Advisory Level but is -less than all.
‘ Drinking Water Criteria, the Regional Administrator, the
' bi;ector, and the Commissioner shall be notified by Reilly
‘ immediately and subsegquent samples shall be taken by Reilly
;onthly until such time as either:
(A) three consecutive samples yield results less than
' all of the Advisory Levels, in which case the
sampling interval shall revert to the level
! specified for the affected well in Sections 3.,

4.3., 5.1., 6.2.1., 7.3., or 8.4. above; or

! : -B6-



{ . (B) a sample yields results greater than a Drinking

{ , Water Criterion, in which case the requirements
of Section 12.1.2., below, apply.

{ 12.1.2. Exceedance of Drinking Water Criteria

(A) If the analytical result of any sample taken from

an active municipal drinking water well pursuant

{ to Section 12.1.1 exceeds the Drinking Water

. Criterion for Carcinogenic PAH, the sum of

{ benzo(a)pyrene and dibenz(a,h)anthracene, or

} Other PAH, the Regional Administrator, the

| Director and the Commissioner shall be

J immediately notified by Reilly, and another
sample shall be taken by Reilly within three Days

l of receiving the results of ﬁhe first sample and

analyzed. If the analytical result of the.secoﬁd

: 3 sample is less than all of the Drinking Water

{ Criteria but greater than ény Advisory Level, a
third sample shall be taken by Reilly within

5 ' . seven Days of receiving the results of the second

sample and analyzed. If the results of this

third sample are less than all of the Drinking

Water Criteria, but greater than any Advisory

Level, Reilly shall comply with the monthly

sampling frequency specified in Section 12.1.1.

above.
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( (B) If the analytical result of the second or third
sample taken pursuant to Section 12.1.2.(A) above
; is greater than the Drinking Water Criterion for
i - Cafcinogenic PAH, the sum of benzo(a)pyrene and
{ dibenz(a,h)anthracene, or Other PAH, Reilly shall
Monitor the well weekly until such time as
either: (1) three consecutive samples yield
results below all of the Drinking Water Criteria,
’ in which case Monitoring of the well shall revert
to the normal schedule (including Advisory Level
| Monitoring as specified by Section 12.1.1. above
) if applicable); or, (2) three consecutive samples
i yield results above any Drinking Water Criterion,
l in which case Reilly shall immediately notify the

Regional Administrator, the Director and the

b

{
Commissioner. The Commissioner may then require

’ . the affected well to be taken out of service, in
which case Reilly shall undertake the contingent

f actions specified in Section 12.2. below.

| 12.T.3. Analytical Turn-around Time

|

' All Monitoring conducted pursuant to Section 12.1.

l shall be on a 21-Day turn-around time basis in accordance with

!

Section 2.8.
i
(
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APPENDIX B
WELL LOGS
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WAILH HELOURCES DIVISKON
T02 POST OFFICE BUILDIG
Y. PAUL, MINNESOTA 85101

- PROVISIONAL RECORDS
.m;.ﬁ.euonuwml
Site Minneacta usss
Toanahilp 1dentification unique project
and (1atitude and well well
range longitude) rumber rumber
LITN2BNCIC]  445703093245401 204054 MX 6
IMRBNXDC2  4A5703093245402 28012 X 7
1ITN23I2CAA  A45538093260101 208013 Mx 8
11720088 5727093272701 204008 MIX 9
PROVISIONAL RECORDS
©  Subject to Revizion
1ITM2306A0M  M5634093274501 204150 MIX 10
LMANGAD2  345635093274501 150355 MIX 10
U aroy ooy
02 POST ofFice :ll’JILWDs'n\J
i3
ST.PALL, MihingsOTA 5101
LITH2A27CCC 845845093278201 208014 X 11
17TNBOIED  445808093265001 03117 MIX 12
PROVISIONAL RECORCS
.. Suhject 1o Revizica
11TH2A3SCABL 445353093 260501 25165 WX 13
I1TN2235CAR2  405353093260502 WX 134

132263

Owroar mme
or
other identifiers

Table __—Data on mnicipal wells in tn : St. Louls Park area, Mimescta—Contirued

Driller

drilled

'

Date

Minnetonia
mnicipal well 6

Mimetonia
mmicipal well 7

Minnetonia
mmicipal well 9

Minnetonia
municipal well 10

Minnetoria
municipal well 104

Minnetonia
municipal well 11

Minnetonka
mnteipal well 12

Minnetonia
municipal well 13

Mimnetonia
municipal well 13A

E. H. Remer

Hydro
Engineertrg

06-67
101-117

07-67

128-230 <.
2

06~T1

08-72 0-230
24-213
273-3%8
338-475

0-193
133-229
229-258
2358-382
332-864

06-78

413858

RemAanma

«~

PR

s

-~

XTI

Rgggﬁ Gg!ﬁ i&dglggl gﬂﬂ!"ﬁ siigilggﬂﬁ Gﬂ{!gzﬂ gg’!gﬁ E“‘llﬁ" gci

A A e e Y

ARAAAR

AR AR

Driller*:
log

0-101 : ¥
Cpl

935

WATER FESOURCES DIVISION
702 POST OFFICE BUNLDING
6T. PAUL, MINNESOTA 5510t

PROVISIONAL RECORDS
Sudject ta Revision

. Aquifer(s) Pleld
open to wWater level, Date = msasurement Remaris
well bore in feet measured status
(4] -— -— -—
[
Ope-C3 116 00-00 AR
Opo 100 8-68 AR
V8. GEOLOGICAL SURVEY
WATER RESOURCES DIVISt~y
702 POST OFFICE BUILDIIG
8T, PAUL, MINNESOTA 55101
Ope-Cy 85 10-8-69 P
PROVISIONAL RECORDS
S Bubject 1o Revisian
Ope-~CJ -] 2-5-81 —_
Ope-CJ ;] 00-707
Ope-C3 15 -n P
Ope-C) - -— P
PROVISIONAL RECCRDS
S Subjoc {9 Revision |
Opo-C} 98 © 00-00 P

413859 l
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WATERWELL RECOAD : l

Lo Warer Somplde
Mimagests Srdrter |05 0 000 °

1A e

Piene a3 iteret taon fram Koed Intestectinme o8 iree) Address and Cirp of Well Lacsimn

Yawarhop Namber Kange Muymbes | Sestnm Wea, Ny 5 RO RIY DRNIR S NARM)
[ 3 . .
: : Agsren S{AOIUS g?tf.’. /(/Z// és _

2924 [/n o Ave.

4. wLLL PLPTH (rompleted)

Dete of Compietinn

Q¥ o Augusr 1959 4
= . Dnererne L w [ 10000 -
P (YT M Y8 N P09 ]
3 weney oCllessea L Avger
v Ust
1T inmentnc aDrorive suprty A0 tntwitsy
100rgatem SO% Muncipal inmmercat
D10 wett 0] aw Canditnrming o)
. 7. CASING HLICHT: Abore/Beiow HOLE DIAM
Délﬁr s} /03 Lo [N O trresses
10 G, s weides Surfsce n.
'/)/ﬂﬂ'e V,//é [/mé O3 /% o O OrveShor! Ve Mo
. - o /03 . Weight oy S —— ot
5{. PeTéV S:”U_b /,? 230 n. to . Wenght e pir. — o ft
w10 N, Wweight USSR —_— N
22 » S.éa /2' 2 30 2‘/‘ ) Make h‘:ﬁ fnwo _Qilz. "
St le 4 286 o=
: o Lo HTTINGS:
Set betvren ft.and n
fie.8 n
. nd .
_g.b____ a;.::"-: Dereve Dara M

- 2 tecommd hrnt of @re g d

15, RIMARKS. ALEVATION, SOURCYL U DATA .

€/604 770 1,

art e

10, PLMPING LLVLRL [below 12nd surtsce)

_/QL . afier s p ,59‘

' '

Roafa N ey L.

T MLLL IR AU LUNMrLE VIV

[ D(- .

VW rittens sdapter flm] Rasement olfsel !D At leart 12 ah:;
ar,
12. Wil grouted?
Ova Owna ('-. Y&
1505 at Coment 2T Rentonite jlm]
Nepth feom LT fi.
finm fto . (8
1. Nuarart sources of posshie contanmiastion
feet” dmecina npe
W) grunfected wpon compleimm® 2% | ~wJ
14, PUMP
Date
c] Wot instelies
Manulacrurel’s Nome
Model Numbey (14 Veity
Leagin of drop pipe f. o,
Muterd of drop mpe
Type: 10 Nubmeruns L. 8. Turbene 15 K ipriasting
s oClr.-n.:....- 0
1S, WATER WELL CONIRATTORILERTIIWATION
r This well was drsdled gnder my parasduction snd this report % ltue o
the brit of my hnawiedge ond Setirl.
/96(,4,,/4 Y. 4('// ﬁo .
u.f- Sumness Nowd Litense No.
Addien ( l
. Signed Dete
Avinonied Reprerentatrmg
Dule

Nome of Ubealles



REPORT

Tack No
Well No.._. &
o Town St. Louis Perx
Date Started | ' Machine No................ 2 S tate....a.i.A.l.I‘.eL..-..e..O..t.f.—: .........
Date Completed..._~:UEUst 1259 Owner— Vi /la &
Location.....Ey.. . the. . Toxer. . Total Depth of Well...ooo.oooomoeeeecoeeeeeeeeeereeeeereeremeeeeoee

DIAMETER OF HOLE £4n :

Top of Pipe b:)o‘ Surface

Bottom of Pipe below Surface]....10S!

No. of Ft. of Pipe in the Hole|............

No. of Ft. of Hole Drilled

TEST 1 2 3 4 FORMATION Tudmn  Depth
Depth of the Hole 286 Drift . - 102 103
Depth to Water at Rest....|.... & Limerock 15 118
Depth to Water Pumping . ) Sandrock 112 230
Depth of Pump Pipe.........|ceee ] comee. Reda Shzlé 15 245
Size of Cylinder ) : Shale & Senérock £ 286
Length of Stroke
Strokes per minute .
Gallons per minute.—__..._|——..|..c—... : w...| 1£/15/81-From Vralstec's eeco CS.
Will well supply more?...... 1 12/41/51-5tetiec 44' vith umr on
Was Strainer in Hole?....._.|..o.]cim. . wells #1 & #2 rv .nir .
Was water clear?. .. | .. . Stztic level 63" wit. #3
Was well pumping sand?... B ISR R . only runnirg. %a er cvel 8
Hours putting in Pump...._J...e=... |~
Hours Pumping.__.._.._... . -
Hours taking out Pump.._....
Hours Consumed............... |

STRAINER

MaKke o eeeeeeeeereeeeeeseevesneee e,
Type of Metal

Diameter O. D
-Diameter 1. Do ...
Total Length
Number
Top of Screen below Surface
No. of Ft. Exposed
Bottom of Screen below Surface..
Was Str. swedged
Did Sand come thru Str.
Was Str. coarse enough
Style of Fittings

All measurements taEen from




Address Nnﬁ i Date completed
'_ No. of days

o : | -
- TLAYNE-WESTERN COMPANY

OF MINNESOTA

FIELD REPORT OF COMPLETED WELL

Name of Job St. Louls Park, Mimm. Date started 4L/17/46

LOG OF WELL

From| To Material “ﬁom To . Material

0| 3| Dirt £111 291 {355 | Hard lime '

3] 76| S8and & gravel 355 1398 | Lime, milky cuttings

76 | 106] Platteville Lime. 398 1445 Jordan sandstone N
106 | 235]| Soft St. Peter Sand. 445 1455 | Jordan Sandstone & shale,
235| 277| Hard sandstone & shale |l,55 (470 - n n
77| 291| Hard lime 470 490 | St. Lawrence
Kind of plug in well none Static water level

Depth of well-ground level to top of plug

MATERIAL LEFT IN WELL

Opening Length - feet | Diameter-inches Material
Screen | g
" Inner casing 3041 18" 0.D.
Outer casing gorlon 24" 0.D.
- Was outer casing cemented ' Amount
Size of gravel used in. to. .in. Amount
Hours Pumped Yield Water Level
. - Remarks
.From To gal. per min. |ft. below surface
9/18 4PM 1 PM 2500 B2 drawdown averages 53! Length
- ' of airline 180! to top of bowls
Did well clear up —__Y©2 Time to clear ___8PPTOX. 4 hours

Dote - " Driller




e

PEN

-’
N

REPORT
Tack No
Well No..._._4
__Town St. Louis Pcrk
Date Started Machine No :.....State.siinnesots
Date Completed 4/7/46 Owner Village
Location . [ONBY - < SONSNEEE Total Depth of Well..........oooooooooooooeoeeoeoeoe.
DIAMETER OF HOLE agn 18n
Top of Pipe oV SUHACE. ...ttt e

Bottom of Pipe below Surface|.....89.11Q" 204!
No. of Ft. of Pipe in the Hole
No. of Ft. of Hole Drilled..

TEST 1 2 3 4 FORMATION Tidaen | Depth
Depth to Water at Rest...| . 72. Send & Gravel : 73 76
Depth to Water Pumping. [LE5.. Plzetteville 20t 106
Depth of Pump Pipe St. Peter soft. 1:-9] =35
Size of Cylinder . Hard Szndstone & Shale ezl e
Length of Stroke Herd Lime 73] 355
Strokes per minute Lime lillky Cuttings &E| 298
Gallons per minute 2200 Jordan Sancstone a7| 245
Will well supply more?...... . Jorésn & Shele herd. 10| ¢55
Was Strainer in Hole?........| . Jorcen Senustone 15| <70
Was water clear? St. Lewrence ' 2J| €90
Was well pumping sand?._|.......] JUUURIN VTR, PRSI :
Hours putting in Pump...... . :
Hours Pumping + 1. /158/E1-fbove from Vrelsltea'$ hecor:
Hours taking out Pump..... 12/81/51-Steztic 621,
Hours Consumed................

STRAINER

Make
Type of Metal
Diameter O. D
Diameter 1. D
Total Length
Number ' )

Top of Screen below Surface
No. of Ft. Exposed
Bottom of Screen below Surface
Was Str. swedged
" Did Sand come thru Str
Was Str. coarse enough
Style of Fittings_

All measurements taken from




. -
~—

: REPORT
Tack No
Well No..._._5_.
) _ Town St. Louls Perk
Date Started.__ 5/ 28/47 : Machine No............... o....Statewlnc2sote.
Date Completed. 8/21/47 . Owner.. Villages .
Location. N Total Depthof Well......... ... s
DIAMETER OF HOLE‘ S4n oon
~ Top of Pipe %‘;f:: Surface

Bottom of Pipe below Surface].....L1.0.! 10151, SN RN U, S
No. of Ft. of Pipe in the Hol " .
No. of Ft. of Hole Drilled

TEST : 1 2 3 4 FORMATION Tideen | Depth
Depth of the Hole 209 Send & Gravel 5 5
Depth to Water at Rest....|..87. Clay & boulders 10 { 15
Depth to Water Pumping. Send & Grsvel 88 103
Depth of Pump Pipe Coarse Gravel 6 |109
Size of Cylinder. . Lime 11 |10
Length of Stroke. Roclc & Shale ' 2 |15&
Strokes per minute ; St. Peter 98 [ 230
Gallons per minute ) .} Shale & Rock 55 | £85
Will well supply more?...... IO —— Shakovee Lime 2w | 407
Was Strainer in Hole? . Jordasn Hand 53 | £6C
Was water clear? St. Levrence S | 465
Was well pumping sand?...
Hours putting in Pump...... X _
Hours Pumping . 15 Yds. cement usec.
Hours taking out Pump...... .
Hours Consumed.. : 1£/15/51-,Lbove from Vral ted'p Heco

- 1i#/31/51-5tatiec 76' zt 100 GpPi
STRAINER lieter drew down to 2Bt.

Make. oo e
Type of Metal
Diameter O. D
Diameter I. D
Total Length
Number...

Top of Screen below Surface
No. of Ft. Exposed
Bottom of Screen below Surface....
Was Str. swedged
Did Sand come thru Str
Was Str. coarse enough
Style of Fittings

All measurements taken from




Y. YNE-WESTERN COMPANY

OF M/NNESOTA
FIELD REPORT OF COMPLETED WELL
Name of Job_S8t. Louls Park, Minnesota Date started __9/30/47
Address , G Date completed 1/19/48

No. of days 73

'LOG OF WELL B

From| To - Materiai _ From| To Material

0| 90| sand & gravel 480 | 482] st. Lawrence
90| 122 Platteville lime : '

122 | 127| Blue shale
1271 290| St. Peter sand - soft
290 | 417| Shakopee Lime

171 4801 Jordan sandstone

Kind of plug in well __xnone Static water level 601~
Depth of well-ground level to top of plug 482'

MATERIAL LEFT IN WELL

Opening Length - feet | Diameter-inches Material
Screen ' , '
Inner casing 303t . 20" 0.D, welded
Outer casing 107'6" 24" 0.D. welded
Was outer casing cemented yes Amount___24 yards
Size of gravel used in. to. in. Amount
Hours Pumped Yield Water Level R K
From To gal. per min. |ft. below surface emarks v

Test] of w'elfL appears on other report

Did well clear up _Time to clear
Daote__1/19/48 Driller Paul W. Shuey
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Tack No

REPORT

Well No 6

Date Started._2/.OV/ 4

Town._ot. Louis Pcrk

Machine No ... State_ Minn.

Owner—_. Villages o
Total Depth of Well
DIAMETER OF HOLE o4n son

Top of Pxpe below V€ Surface...
Bottom of Pipe below Surface]..107'6" z03!
No. of Ft. of Pipe in the Hole
No of Ft of Hole Dnlled '

TEST 1 2 3 FORMATION Nidms Depth
Depth of the Hole 482 Sené & Gravel 90 90
Depth to Water at Rest....]..60 Platteville 32 122
Depth to Water Pumping..|. Blue Shale ' 5 127
Depth of Pump Pipe St. Peter soft. 163 £90
Size of Cylinder Shakopee Lime ‘ 127 417
Length of Stroke. Joraen Sandstone 6Z 480
Strokes per minute. St. Levirence 2 482
Gallons per minute :
Will well supply more?......
Was Strainer in Hole? 4 Yas. cement used.
Was water clear? )
Was well pum?ing sand?... .12/15/81-Above from Vrezl ted! Kecor
Hours putting in Pump...... 12/#1/51-Static 55'. Lt 1 00 G i
Hours Pumping.—......... | cmefoomeeen. weter drew dovn o 81
Hours taking out Pump ...... '
Hours Consumed...

STRAINER 7

Make J
Typeof Metal ...}
Diameter O. D
Diameter 1. D
Total Length.
Number
Top of Screen below Surface

No. of Ft. Exposed

Bottom of Screen below Surface

Was Str. swedged

Did Sand come thru Str

Was Str. coarse enough

Style of Fittings.

All measurements taken from




- .
I3 .
N

Screen | none

Outer casing go ] aym Welded

‘Was outer casing Cemented _Drove TN Amount — ]

" Hours Pumped - ,-.Yield -1 Water Level

L A >//v£ /W/\/NESO TA( o

m&? &, 7$2. 50

F|ELD REPORT OF COMPLETED WELL
o e —
Address Date conipletedé@ﬁ?_

/22 A —— No. of days ___41

LOG OF WELL

From| To Material “From To ~ Material

0 75 | Sand gravel & Boulders / " 380 | 420 | Good Gordon Sand.

75 | 97 | Platville lime “ 420 | 430 | Find: Sand & Shale

97,1 100 | Shale : 430 | 440 | Coarse Jordon Sand
100 | 210 | Saint Peter Sand. 440 | 446 | St. Lawrence.

210 | 260.| Shale & Sand . .|
260 | 380 | Dolemite 1ime,

Kind of plug in well .__Bone " . Static water level 38
Depth of well-ground level fo top of plug 46

Y MATERIAL LEFT IN WELL

vwid Opéning | Length -feet | Diameter -inches Material

Inner: casing T o, . 20": Welded

P e

e .~

Yz
v .

Size of gravel used in. to. in.- Amount
.Inner Ca.sing Cemented 25 ea.cks us 10 65. ReadELL

- From | To gal. per min. |ft. below surface |

Dld well cleor up
Dofe 5/12/51’

~Remarks

Tlme to cleor _
Paul U. Shuex_




~ Was Str. coarse enough

) )
REPORT
Tack No
Well No 7 '
........... Town......St....Louis. Park
Date Started Machine No State. Minnesota
.............................................................. Owner— C1ty _

otal Depth of Well..... 4468 . . . ...
DIAMETER OF HOLE | 24%0Dp 20"0D

Top of Pipe %‘gg’: Surface
Bottom of Pipe below Surfac]......... 80" 2478
No. of Ft. of Pipe in the HO‘EI .....
No. of Ft. of Hole Drilled..

TEST 1 | 23]« FORMATION Tidwe Depth
Depth of the Hole.. - ‘ Drift 75 7%
Depth to Water at Rest... .98 Plattville Limerock 25 100
Depth to Water Pumping.. St. Peter Sandrock 160 260

Depth of Pump Pipe.......... e |-.cee.

" Gallons per minute —

Will well supply more?......

Was Strainer in Hole?........

Was water clear? oo ....... ... __
Was well pumping sand?... ..._.|..... S

Hours Pumping...._............. U

Make.cmooonn.

Typeof Metal. ... ... ceeernanens
Diameter O. Do,

Diameter 1. D

Total Length
Number..

Top of Screen below Surface

No. of Ft. Exposed

Bottom of Screen below Surface....

Was Str. swedged

Did Sand come thru Str

Style of Fittings

_ — ————— ————————— — &

All measurements taken from

Shakopee
Jordan Sandrock
St. Laurence

25 sacks of cement
10 yrds. of ready mix

Xxoe
Above information from
Layne report and city.

120 380
6 1A
146
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) REP )

REPORT

Tack No '
eee an ne ”~7

' . Town jf/ eas. [ é S
Date Started 3/ ‘ "/ ol 2 Machine No s......State M/ﬂ’?’ .............
Date Complet .-5/ L4 /‘ X ot Owner &t /0/‘6 ;
mt.on,_jm Lwyo V. Total Depth of Well AFo

DIAMETER OF HOLE 2a” 20"
Top of Pipe bt:i’ow Surface
Bottom of Pipe below Surface -
No. of Ft. of Pipe in the Holel...... 5. =202 W U
No.of Ft. of Hole Drilled... - LA
TEST 1t |2 3|4 FORMATION Tidsen | Depth
Depth of the Hole_.._......... 5—3 ................... . D/—f/‘ 75| 78
Depth to Water at Rest_.. ; _
Depth to Water Pumping.. Flaa cov He 23| 97
Depth of Pump Pipe . S _ 5%4/3 S|l /e
Size of Cylinder... R :
Length of Stroke - 57 fale » /el Zs0
Strokes per minute . 5/0/ + j-uvél 5ol 266
Gallons per minute . .
Will well supply more?...... . DolonsiZe ~ Soke offec /Zo| 380
Was Strainer in Hole?........ i /Y P, Lo| ¢2Z2o
Was water clear? .
Was well pumping sand?... ) Frae . w10/ < Shoke 70 | 430
Hours putting in Pump...... J- . Covrse - Jordor ro0 | “¥o
Hours Pumping . ) . .
Hours taking out Pump...... - L St é 4 “é
Hours Consumed................
STRAINER

Make
Type of Metal

Diameter O. D
Diameter I. D
Total Length
Number.
Top of Screen below Surface
No. of Ft. Exposed '
Bottom of Screen below Surfaoe

Was Str. swed
Did Sand some thra S L/ Floor of f»r &

Was Str. coarse enough -
Style of Fittings IPKF Vo, 3 T Fod 3

All measurements taken from
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REPORT )

Tack No
Well No 8
YW X A Y Y2 own......St.. Louls Park
Date Started ... 6/10/55 Machme No womr.State. Minnesota.......
2/5 er City
otal Depth of Well. 19X A
DIAMETER OF HOLE 24" 0.D] 16" 0.D.
Top of Pipe above o, face 3! 31"
Bottom of Pipe below Surface 250'1°" 311"
No. of Ft. of Pipe in the Hole.223 11" 31412"
No. of Ft. of Hole Drilled 207"
TEST [ 1 | 2 4 FORMATION Tdass | Depth
Depth of the Hole 20®07.|907|..._.| Platform 3 3
Depth to Water at Rest.... ' : Yellow Clay, Rocks & g
Depth to Water Pumping..| 143 113 | Boulders 35| 38
Depth of Pump Pipe Hard red clay & rocks 27| 65
Gallons per minute..__..... 1 75001000 800 Brown gray clay & rocks 32| 97
Will well supply more? . Sand & gravel (dirty) 11} 108
Was Strainer in Hole? Clay, rocks & broken
Was water clear?. limerock - Gravel &
Was well pumping sand?... broken limerock-Platteville
Hours Pumping . 181 126
= —= 5t. Peter formation. 1771 303
STRAINER Yellow shale 61
Make Sandrock & shale 47
Type of Metal Sandrock 63
Diameter O. D ghale 17
Diameter . D androck (Hard) 43
Total Length Shale & Sandrock
NumbU'g Shakopee limerock (Hard) 110 413
Top of Screen below Surface Jordan formation: 82 495
No. of Ft. Exposed Sandrock-Med.hard &
Bottom of Screen below Surface " clean 23t
Was Str. swedged Fine, hard,
Did Sand come thru Str " red . 28
Was Str. coarse enough . ‘slgg {yhard ’ 18
Style of Fittings. " Med. hard,
'All measurements taken from Grade white,coarse 4
EL 931.3! " Med.hard,
white,fine 10
10/25/55 Ira Vraalstad reports sand Shaly Sandrock 12 | 507¢

)

content of water € 1000 GPM -13 PPM
800 GPM -0.6 PPM




WELL #9

LAYNE - MIMNESOTA  CO.

FIELD REPORT OF COMPLETED WELL

Nome of Job__5t. Louis P Minn Date started
Address Well §9 Date completed 6=6=56 _
No. of days

LOG OF WELL

From| To ~ Material From| To Material

0| 69 prift 345 | 380 |Shakopee Limestone

69 | 120 |Platteville Limestone 38C | 473 |Jordan Sandstone
120 | 320 | Shale and sandetone '
220 1275 |Shale
275 | 339 |Shakopee Limestone
339 | 345 | Red Saundstone

Kind of plug i well _Pzessure Grouted Liner __  Static water level —_20*
Depth of well-ground level to top of plug.

MATERIAL LEFT |N WELL

| Opening Length - feet | Diameter-inches - Material
Screen .
Inner casing 289°' 16" . _Steel
Outer casing 81 24 Steel
Was outer casing cemented Yas Amount_2414 Bags
Size of gravel used in. to. in. Amount
Hours Pumped Yield Water Level R K
From To | gal.per min. |ft. below surface emarks

oxt

Did well clear up Time to clear

Date__GeB-56 - Driller _Wayna La Fontaine



Y 4 ; : . | |
f ” Bg”"e’. & sn”s WELL DRILLING FOR FOUR GENERATIONS ;
— 6300 Industry Ave. N. W., Anoks, Minn. 55303, (612) 427-6100 -

WELL LOG # /0

MAP CODE i

Date Started 19 3 Date

Completed :
om0 st o s v R

29th and ldaho area

Job Location

Lot Block City 8t. louis Park County m State of Minnesota
X - . . ]
Well: able Tool! Rotary iyen Drifler: e Well Dril
i &Y '
Cased with 16 inch __%_PE T&C 315 -6" F1. Total Depth of Well 200 Ft. from grade
Feet of Open Hole _182___ Finished in Jordon Sandstone Static Water Leve! 104 Ft.
2055 in:
Tested at gallons per min. Drawn down of _lg_ieel.
1060 ' 57
Screen: :
Size _~. dia. = & Make bt Slot or Guage
Pump: ) - .
‘ake S — | 4 Volts _.__Phase Type _.. Tank
MotorSetial No. —___ Pump Serial No. Drop Pipe. feet
Size Capacityofpump_______ G.PM, Date Installed
Pitless Adapter: Make Offset _ __ft. Material - Size inch
Total
Kind of Color of Sterted . Ended Thickness
Formation : Formation Depth Depth of Remarks
- Formation
Sanc & Oravel 0 85 es
Clay e 109 18 ¥
315' %o surface
Platville 103 129 22
8%. Peter ) 290 | 16%
Shakopee Dolomite 290 409 119
Jorden 409 300 9




. Was Str. swedged

"Style of Fittings.e oo

Tack NOoon e et
Well No.....10 .

REPORT

Date Started...........coooorrrerree conreeeensreese e crscssereenseen. Machine No . Minnesota. ..

Date Completed..........ocoomeoecerceeiereeree e Owner City. of St. louis. Park.....

LIOCRLIOM. e e s esoenetemsenmene Tota! Depth of Well eeuesessansnesssesaenessasseasaneransrene 1a
DIAMETER OF HOLE 04w 16" |

Top of Pipe a’f: € Surface

Bottom of Pipe below Surface|.... 106 o NN WO
No. of Ft. of Pipein the Hole]..... ...t oceriee e cecrcereiee. esmevecsssssenenssseefrenesenscassesssasserasesas
No.of Ft.of Hole Drilled......|......oooooeeee o] e

TEST 1 |2 3 4 FORMATION Tuame Depth
Depth of the Hole... Drift 108
Depth to Waterat Rest... 94.... .. ... Platteville 125
Depth to Water Pumping.. 20Q.| ... oo e St. Peter. 290
Depth of Pump Pipe.......... ... et e e Shakopee/Oneota 290
Gallons per minute..._.... DOJ ... e svemmmens Jordan _ 409
Will well supply more?...... - St. Lawrence 500

Was Strainer in Hole?........ ...

Was waterclear?..... ... ... .o L :-.
Was well pumping sand?... ... |........ O
Hours Pumping................. ... e vt v

STRAINER

Make. oo e e e
Typeof Metal........... ..o

Diameter O. Do
Diameter I. D.........ooon e
Total Length............... S

Number....o e

Top of Screen below Surface

No. of Ft. Exposed

Bottom of Screen below Surface....

Did Sand come thru Str

Was Str. coarse enough...........

All measurements taken from




REPORT
Tack No....238 Green
WellNo.._. 2L o .

By Bergerson-Caswell Inc. Town...St.. Louis Park ..o
Date Started._ 6-13-60 Machine No StwteMinnesota .
Date C -1-60 Owner. City of St. Louis Park .. ...

R COPONSIVE - Total Depth of Wel.....1993"
DIAMETER OF HOLE | 4w 16"
Top of Pipe t:?o € Surface 1 =9.!8"
Bottom of Pipe below Surface, 102 880
No. of Ft. of Pipe in the Hole 103 870'a™ oo
No. of Ft. of Hole Drilled........ 77 213!
TEST 1 2 3| 4 FORMATION Tidms Depth
Depth of the Hole 234, YR -
Depth to Water at Rest.... .-’72__/._.. pays s d :.‘?.-3-;(. Di:i:vi lle Limerock lg% {gé
Depth to Water Pfxmping.. 2 Ad¢ 3.9 291..4 St. Peter Sandrock 168 288
Depth of Pump Pipe T wemele-=- Ghakopee-Oneota limerock 120 408
Ggllons per minute...... ... Ao, e Qe |edkc Jordan sandrock 97 505
Will well supply more?....Jufes. oo ool St Laurence-limerock-shal 25 530
Was Strainer in Hole?........ _E Me. KNe | Ns. FI‘ anconia-hard,sticky
Was water clear?.__..__..... L S S
Was well pumping sand?... é,'.~_-".;.. fu .:'::..%.;.)E.-..;..'l;. Dresbach green shale %323 ggg
Hours Pumping e S Gailesville-clean hard SR
STRAINER " & shale 683' to 745'(62)
EauClaire-hard grey shale
% £ 7RO NSOOSRSOSPRNS! NUSN SIS 745' to 805! (60'¥
Type of Metal.......... PSSR RN WS yellow shale & sandrock
Diametér O. D . . 805' to 813! (8 ')
Diameter 1. D ; green shale
Total Length 813 to 817 (4')
Number Sandrock & shale
Top of Screen below Surface 817 to 853 (36')
No. of Ft. Exposed Mt. Simon
Bottom of Screen below Surface hard sandrock and shale
Was Str. swedged 853 to 955 (102') _
Did Sand come thru Str Hinckley 123 1078
Was Str. coarse enough Pinkish red sandrock som
Style of Fittings shale 955" to 1050'(95')

Hard clean coarse S.R.
All measurements taken from platform- 1050' to 1078' (28')

approximately 12" above perm. PRed Clastic 15 1093!

rade. - :
SHOT WELL_#1--50# @ 1070°" o
#2--504# @ 1060
#3-=504# @ 1050"
#4--50# @ 1030'
#5--50# e 1010!
Calculated on number of bailers removed
and bailer fill--estE removed 225% Cu,Yds.
82 after shooting & bailing & testing pumping
pulled pump and found hole filled to 1024°
384 Bailed clean and reinstalled test pump.

12/5/6D0 Mailed Minn., Consv. Dept. Well log sheet jwm




WELL RECORD '

KEYS WELL DRILLING COMPANY

WATER PRODUCERS

SAINT PAUL, MINNESOTA

Owner___ 5T, LODUIS PAKR ' Date Completed ¢, 1963

Well No. IR~ She 30x24x16 ~ Totel Depth_1095 Type

DRILLERS LOG

WELL MATERIALS

_D '%_%4 ' _Drift 99 'of _30 " diameter of Outer Casing - -
96 ‘127 ' _Platville 160 tof _29 " diameter of Open Hole
127 ‘40 132 ' _ghale (glemwood) 270 ‘of —2l_____" diameter of Inner Casing
132 ‘40 292 ' _St. Pater

292 ‘10 427 ' _Shaknpee

ameter of O ol
—'953—. " —H—— f {ner arou :?dxi? S:ﬂ;h:

Mix grout

427-_* 1o 505 ' _Jordan

' " diameter Screen
505 ‘40 550 ' _St, Leurence RECORD OF TEST PUMPING
950 10 695 ' _Frenconia Static Water Lovel __ €45 #. from
695 '+ 725 ' _Ironton 1883 — SPM _gg D.D. Hours
725 ' to 245 ' _Oreshach (Galeavilla) _J GPM _. Hours
25 ‘4o 832 ' Dresbach (Eau Cleirs _1%3%_ GPM d :E: Hours
832 4o 983 +_Oreshach (Mt. Simon) ) g GPM _i_“ Hours
983 41095 + Hinckley - GPM D.D. Hours
o ' Remarks: ' kley sandrock removed
PERMANENT PUMP DATA bailing,
Mig Type. Serial No : M ' 0,0 11 Houss
Capacity GPM TDH 2000 ~156% 2
Motor Make Type _ 1500 1226" 13
H.P. Volts Ph. RPM 1300 108" 1
ft. in Col. pipe in, Shaft 3100 93¢ . 1
#.—_inBowls Stages_____ Type
ft. in suction pipe &
—_ _ #. Total Length of Pump
ft. in.droppipe&_-_____No. Cable
ft. In. air line .
in. Pitless ft. bury in outlet




1AYNE-MINNESOTA TO—
FIELD REPORT OF COMPLETED WELL

Name of Y - ' ' Date started Oct. 1, 1963
Agdress’, Date completed July 1, 1964

No. of days.
From | To Material From| To ‘ Material
386' | 460' Gordon Sand JT0° | 778'| Mt. Simoa Sandstons
460' | 490'| 5t. Lawerance 778' | 917'| Hit layers of I to 2' thick shale
490' | 635%'| Francomnia ia ssnd formation
655" | 714'| Dresback ' 917" 1040' Hinkley Sandstone
714' | 770'| Hard rubber shale 1040 | 1045 Red Clastic Formation filled Lt.
' ‘ o back in agaia
Method of drilling Rig used Diam..of drill hole in.
Was outer casing cemented—_________ Method Amount cement
Depth of well ~from ground level ft. - from top of casing ft. Static ft.
Opening Length - feet Diameter -inches Material
Screen
Inner casing
Outer casing
Under reamed from ft.to ft. Diameter in. Method
Size-sizes-of gravel __1/4 by 1/2 Rock Backfill Amount_33 yards
Well shot at ft.to ft. depth Number Size Ib. Material removed yd.
Hours Pumped Yield Water Level- | Drawdown Remark
From To gal. per min. | ft.below surface feet marks
‘Time to clear Specific Capacity_________g.p.m./ft. d.d.

Date__July 1. 1964 Driller _Gordon Hollen




All measurements taken from grade plus 3¢

El.

905! plus or minus

) )
REPORT
Tack No
Well No b L S
. . Town._.Ste. Louls Park
Date Started 8/27/6M Machine No State... Minn.
ner__ City of St. Louls Park
DOTITONE T Y R
DIAMETER OF HOLE 30" oyn . 16"
" - ]
Top of Pipe So07® Surface._..}....= lg. 3 0. press: g2 outed betue
Bottom of Pipe below Surface] 9 253 389 IOM--{710-sa
No. of Ft. of Pipe in the Hole .
No. of Ft. of Hole Drilled... 96!
TEST 1 | 2 FORMATION Tidma Depth
Depth of the Hole............. 2... -‘:8_ on.4. Platform 3 3
Depth to Water at Rest... g.g oY) g - Glacial drift 91 oy
Depth to Water Pumping.. == j=x= Plattville limerock L 98
Deﬁ“’ of Pump Pipe......... o Glenwood shale 2 101
Gallons per minute & St. Peter sandrock 164 265
Will well supply more?...... .YR.AYES Shakopee /Oneota limeroc 10 k8537
Was Strainer in Hole?....... .no.. Jordan sandrock 110 8%
Was water clear?...__... 8| Hard-med 03 clean-coarse
Was well pumpmg sand? .......... 375- 10
Hours Pumping 0 Veryhharg - red,
10-k20
_ STRAINER Hard shaley
Make ""20’1*‘)'}0
Type of Metal........oooooooooe e o Hard-fine-tan-poor
Diameter O. D LL0-k% 50
Diameter . Do .......| Hard fine,white,tan,poc
Total Length.......... %50-47
Number Hard, green shaly, fine
Top of Screen below Surface 475-485
No. of Ft. Exposed ‘
Bottom of Screen below Surface.... Jordan sandrock was sho -
Was Str. swedged removed 147 cu. yds. se roc .
Did Sand come thru Str
Was Str. coarse enough
Style of Fittings.—
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1

Owner

Locatio

WELL RECORD

WRI-STATE DRILLING CO.

ST. LOUIS PARK

Well Designation___Deep Well No. 16

Total Depth_ 500 __ feet.

DRILLER'S LOG

D10 60 - __sgh_d_& gravel
601 __ 80+ _clay & bolders
80 .4 105 . coarse _sand & gravsl
105 ¢ 3o 118 g broken limestone
118 ¢ 3o __128 - _platteville limestone
128 +30 258 - _St. Pater sandstone
258 ° 30 ___294 red Shale
294+ 35410 - Sﬁakopee limestone
410+ 45 _ 495 - _Jordan sendstone
495 ¢ 3o 500 - St, Laurance shale
* %0 . .
‘%0 _a .
.“O o-
‘30 . .
’ %0 . !
* g0 .
‘%0 .
. TEST PUMPING DATA
Static water level _125 __ feet. Pumped l.l_Zs_m___g.p.m.

1200 G.P.M,

* with____ 238 foot level 2 P.P.M. sand at

Date completed. 7/31/73

Driller__Frank Berthigume
Well Type: & Bock
[0 Screen
d Gravel Packed
WELL MA'I:EBIALS
410 1t 30 in. diam. outer casing
425 1t 24 _ in. diam. liner pipe
£t in. diam. screen

Screen type

Remarks:_Well liner grouted in,

Jordan sandstone was developed by

blasting & air surging & bailing. .

PERMANENT PUMP DATA

Mig Model

Serial No Type

— __h.p. Motor, V. Ph.
i ft. seiting | in. shaft in. col. pipe

Remartks:
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WATER WEI I CONTRACT

ORPARTMENT O MAALTH

WATERWELL RECORD
Minarsen Srusetes 1904 8108

278 .

NINNESOTA UNKQUT WELL MO.
Por Woere Sumple

47459

City of $t. Louls Park
St. Louls Park, W

Addrew
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1D Onemenic _ Pres Soppty 10 tndusery
1 wrgatine D vaicpnt vowmerna
e Wt A aw Cradrtineins 1
1. AR HEIGHT: Aboveiinon. HOLE DIAM
W macn " AT Thresses .
e, IJ""" Surtece _.z_ﬂ-
] O Ovive Shoe? '-.1. Mo # 12 ' ’0
e 115 & weem »m. €0t
.x_-.-_ZQS_n- e L e
-, Y. Welgh e - N
Meke from tm__’ [N ] _l,..nb—
Troe Die.
o1/ Lo —_—
FITTINGS.
[ . (] n
N.sed "
nome n
_3‘ 5_ R én«n Oovore Dute M * ‘_27‘33

10. PUMPING LEVRL ([Below Lana seriacs)

3T e 320 e 12200

. after [ .8 o,
Eiriten adapter %mmu'. ! I At tewr 127 s
¥2. weu grovtear ,7— w bm
Xve Dw Cu. Yoo . 3
Bkest comem 1 ensermite j =)
pepn: om0 e _018° . Between al
from i " . casings
13. NEa1e suTCES BT POLETIY CONIAMMBTIR ‘h‘ " n
foet derectoon type
Wefl dminfevied spos completsna? v--! [a]
18, PUMP
By Keys Well _
O et vmataited
1y Name
" Model Number : He Valts
Langth of drop pupe N OPUNRY e § P
Mateviad of drop pepe —
Trpe: 1] Suhmernte STL S Turbine S Reirpricating
10 O emntegat (S ]

19, WATLN WELLLONTRACTOR SUERTIS ICATION
Thn well wgs deilied yuder my haua;ti-u‘n-nmhwlo
the Sast of my Anowledpe snd Sebet.

Layne Minnesots Conpany 101

Liswnsre Businets N\ ome Licenge No.

3147 Callfornla St. WNE, Wpls,

™ .
vonues -

r 25-£3

$5-25-23




CYUNTRY. CLUB DISTRICT SERVICE CORPOFATION WELL

DRILED [N NOVEMBER ‘jjfiﬂ éd o-‘vt’/ce/o&/(*‘

g fc’rr"”"
-

g
\

AND, CLAY
GRAVEL

| [ XTI XS
*aCe ot , NALE

{ L2V (-1 74
boLtorrire

. ) 106




.WESLEY C. KEYS STANLEY W. KEYS : .  GEORGE M. KEYS

Elkburst 4998 51/) < 413 No. Lexington Pkwy.
Midway 8149 . . l

\ St. Paul 4, Minnesota
weorwan —S“\""’sq; 1954

VILLAGE OF EDINA, MINNESOTA

on x 167 Well - Depth 505 feet - Water level 90 feet

966" of 24n Pipe

3160 of 16" liner.grouted in with 31} cu. yds of grout
115' of 12" G.W.I pipe ®Blotted, gravel packed
/—M

Log of Well:

0~ 2 Pipe above ground
2 - 96 Yellow clay (sendy)
. 96 - 112 Limerock

112 - 120 Soapstone

120 - 280 St. Peter

280 - U10 Shakopee
— 110 - Y495 Jordan

495 - . 505 shale

390-fT. Top of SCREEN

Pumped: =
< , .
-£Z§g GePeMe - 75' D._Do
1823 G.P.M. - 70! D.D.
159 G.POM‘ - 60. D.DO
1284 g.P.M. - 48! D.D.

B U T A S



KEYS WELL DRILLING CO. - ST. PAUL, MINNESOTA

WELL # G

- EDINA Minn .

B SV AN

e T

-._-'.

KRR
o W canmg (97')

_——— wi - (Fe")

)

ANy
) _‘_"‘
y ! ! . )
SO Ca R
p
A o: . - ,
PR \

i

16" Liner - (315")

1 Nb‘t

DVI no& LY HS.‘
ﬁeomnc\ w 1976

___——-< ’/‘f of RPG 377"‘"

p—— (0’ Lendar f.ya. (no')

10" - SToanTasy STonl Screaan(8e
?

e 1 Ty qr.vc,l

!

505 '



WESLEY C. KEYS STANLEY W. KEYS . GEORGE H. KEYS
' (Jack) :

#

@ , ' {
v WATER PRODUGERS
/ \"'o
4 A
CApital 7-6639 \ . 413 No. Lexington Pkwy.
CApital 7-6630 4 b St. Paul 4, Minnesota

Q\v\d( \\1 LOG 0 LKL

’ VIaLAGE OF EulidA, MLitikoOThA

hELL

2lin x 160 Vell - Depth KlU7 feet - Teter level 112 ft. B’}}/Li .
-

' - 2
Lkot 6 of gliv pipe %{U /1/3

30! of 16" liner grouted in with 463 sexs cement in 1-1 mix

Tested: 1000 GEM - 25' DD
1k71 eGP - 260 1D
1809 GPM - 470 1D

Log of Vell:

0 - 18 Cley

18 - 35 Send ond gravel
25 - 78 Cley

76 - 132 Send

122 -~ 159 Limerock

159 - 162 Sosprtone

162 - 290 Ssndrock

230 - 321& Sendrock end Shele

2.4 - 453 ghakopee

f52 - 5li5 Jorden

545 - BU7 Shale



«BSLEY C. KEYS

emm—————

STANLEY W. KEYS ' ' . | GEORGE M. KEYS
R’"C’.H{c
‘Rireq
', ':'.N:i‘ e
Telephones: 646-7871 413 No. Lexington Pkwy.
6467872 St. Paul 4, Minnesota
WELL NO. 13-
Belmore Park
Edina, Minnesota
24" x 16" Well 496! Deep S.w.L. 96% 7"
109' - 24" Drive Pipe
387' - 23" Open Hole
429' - 16" Liner grouted in with 44 yds. of Grout
Blasted and Bailed Well for 157)% Hours
1st TEST
1000 G.P.M, = 37! D.D.
1500 G-PlM. - 51'1“ D.D.
1700 G.P.-M. - 60'3" D.D-
ZDUD GcPoMo - 75"‘" D.D.
- : 87 Hours
BAILED WELL : 101 Hours
pPuMP, IN &8 OUT 22% Hours
2nd TEST
2000 G.P.M. - 53'10"0.0.
1500 G.P.M. = 41'3" D,D,
1000 G.P.M. - 30! D.0. 4L2% Hours
BAILED HOLE TO BOTTOM 33% Hours
2 //—_\\_*1 | 4ub¥ Hours
id LD_G-: \‘.\‘\
0~ 2 Pipe abovs \\
2 - 41 Sand . \\
& 41 - 60 Sandy Cley }
60 - B1 Sand \\
81 ~ 106 Sandy Clay
106 - 121 Plattville
121 - 125 Soapstone
125 ~ 294 St. Peter
294 ~ 414 Shakopes
414 ~ 496 Jordan
496 - St. Lawrence



'- LAYNE -MINNESOTA CO

v : .
4' FIELD REPORT QF COMPLETED WELL
\, \
BRI 1 oy
| Addres Date completed _11/6/67

- Depth of well -from ground level 405 _f1. - from top of casing

Edina, Minnesota

No. of days

LOG OF WELL
From | To Material - From| To Materiai
0 1 Sand & Clay 260 65 Hard shale, blue
91 )11 | Platteville rock | 265 K00 | ‘Rock, Shakopce
111 poO5S St, Peter Sandstone 400 Jordan Sandstonc-shaley sand
205 P10 Shale & sand mix, hard ] .
210 {60 Shale & sand mix,

' . Total - 92 4"
Method of drillingCable tool Rig used___28L ‘Diom. of drnill hole _30__in.

Was outer casing cemented___yes  Method _Pump Amount cement_27 yds._
xxStotic 69 __f1.

MATERIAL LEFT IN WELL |

Opening Length - feet Diameter-inches Material
Screen 275'10" 20" casing 3/8"
Inner casing 92' 4" 30" casing 3/8"
. Oufer cosing 225' 3" 24" casing 3/8"
Under reamed from fi.to ft. Diameter in. Method
Size-sizes-of gravel Amount
Well shot af ft.to ft. depth Number Size ib. Material removed yd.
Hours Pumped | Yield Water Level- | Drawdown Remark
From To gol. per min. | fi.below surface feet emarks
3PM |IoPM 1200 " o110 41 Pump lot of sand & dirty water
10PM  |I0OAM 2000 138! 69' Pumping clear now & less sand
10AM oon 1800 126" 57! Least sand at this rate.
1 PM PM 1500 117 48" No sand & clear,
Time fo clear..2 days Specific Capacity1800 g p.m./ft.d.d. 70
Dote_11/6/67 Driller /s/ Gordon Hollen

6 bags cement for bottom plug.

r——




UC;)\-II L -}

A Warlitavawaa

P IR A

N B KA

Till

P YR

gray sandy silt

20 Sk '.'ZC}"»SJ LN 8

X 4

‘gray silty sand

Fresan 2 pes

AT ZN.2Y

gray sandy silt

r gray limestone

o=

it gravel
100‘" %@—Plattevine Lime-
- .» t _ £i _
- il E‘f%%ieled.g’i%egtlgne
fy
St. Peter Sandstone

white-to-yellow

sandstone with s

some shale and

dolomite

200
< NN KW e
S < s .
s mjrairie du Chiep

vty Shakopee Dolomite)|
cwiiitBl  white-to-pink-to-
L2488 orange sandy

300 — = dolomite

AR
AT

400 s

)
&

Oneota Dolomite
pink-to-gray
silty dolomite

Jordan Sandstone
white sandstone .

'Bottom of hole

500.

Ly Ly .47 [
‘  Minnesota Geological Survey
Minneapolis, Minnesota
Name Istate
Edina #15 Minnesota
Town County Loc. ’
Edina Hennepin
Contractor Driller Sec.
Layne-Minnesota 29 dbdb
Drilling Dates T. N.,R. W
Completed 11/6/67 117 21
Casing Record
_Screen ~ 275! 10"
Inner casing 92'4"
Outer casing 225'3" z
S.W.L, G.P.M, D.D, |
69 ft. 1800 70!
Remarks Elev. +
895 - 5 f{t.
T.D.
Logpged b M, G.S. No.
BEST &Y Austin 432
Explanation
of Colors
[  sdil
Loess, Silt on-Siltetone
T prift
Sand & Gravel
Shale
] sandstone
Limestone
Dolomite
Clay

30008

1

N|o/ Samples




Fxhl\o \w—'—f[

o © WELL LOG STATEMENT T~
'RT_PRONPTLY TO DIRECTOR, DIVISION OF VATERS,, STATE OFFICE BLDG., ST. Paui 1, Miny.] ¥e!! "°/ 2o /7 ded

o - . - .ocate Well on
a/uﬁ\‘s?:weug ’q R /47/64’3 /O'{F//’JJ . Pllat. of“ .
L ekl s

Cousty

Descrive Furthe

. '7':'» ; ios L
D:lBled for: 7 ¢ _d/'z/-;{ - ?‘?ﬁﬁ‘z
Addzess S  Ndress /00 -2)-120 . 2L

- C . S - Elevr 915157
LD;t;.fof c“npletibn, _ /ﬁ[‘ . ) ~ REPORT OF FINAL PUHPlNG TESY

Site.

PN
Con)

Opland, Valley, Hillsids,, Btc.

Type of Vell 0 2 A
Dug, Drivea, Bored, Drilled

Drill Rig Used
o - Bolid Tool, Jet, Rotary ZJ ¥ ’
(Diameter: Top 27 Bottom_
) . Jer
L fapth of Well warl)

. ) . . . 4 '_. '-I .,
Ground Elevation . -q C)' Y

jfe Required for R'ecovery
Sea lovel Da

pected Average Yield Gal. perday
If Other Tests were Made, Give Details on Another
or Below R. R,

A\ B
Height of Casing Above Ground

Were Measurements blade of Effect on Other Nearby
Quality of Water__ Vella mnng Test? Give Details.

Temperaturs of Unt.er : | i | . /UO CCLSW(P teyf c!

Was Laboratory Analyau M.w A z ._LQ r yvﬂwo WA
" For What Purpose Will Water De Used?

In Well Puped? ______ Pump Capacity 2570 GM 2~
Yas Well Sealed on Completion? '

Does Well Overflow Without Pumping?

Yes or No
Natural Flow___ GiN

What Preum, or liead, at Ground lLevel?

Pnnc;pal Aq\nfer Penetrated Zé« f .S

(Piil Out Both Sides of Fore)

. e S e meeseme
- .
e » SCAA T u




WELL L0G d ! v
Kinﬁfoafi:.rﬁ::aziing;f;" ::3{::: D;:::'in fre:= Casing L Water Conditions Found |
' [ e /ey N I | /[ ClLAY
IR 7, s |#s7] CCTS oamd GwL
Filg | ladge | |1/O5 SAND, GRVL
//gﬁn@é 45 | fo |f10 o f/‘?”/O’\DVL' LamSAN
e k| e Wb | 69 | 1)1 OGWD  SHLE
Sk us ve Ve oae | 0 WL SADS
Ay 55| prcpasy K OSTOT CADs
_ WJ& . Doohgs | /!1 w¢! Y5 SHLE
ok ButGony dodsls 340|276 ¥ SHLE DTt
] 24| LaBse| | ¢ OWC. DeMmr
L Zs|  Dmlae| [ ) DMT
_ i«,%ﬁgé s lersT LDV SNBSS
N
&\:2(’%
;B .': :
L:;{I:- e
BT Tl Toeor Sier bevelopeenrr™

I hcrcby-certify that, to the best of my knowledge, the Aatn‘presented in this '
statement is a true and correct representgtion of conditions encountered in the

construction of this well.

Dated at

this

"?.
(5.‘,"‘

(Firm Name)

day of

» 19 .

By

- Title -




MIDWEST )
UNDERGROUND '

inspecTions L~

oute 4, Box 140 Isanti, Minnesota 55040
Robert R. Friedle 612-

OOTAGE PHOTO NO.
|

o
27
53
97
170
174
262

| 05

457

WELL NO. 3

WATERWELL-BOREHOLE LOG
' DATE Oct. 22, 1979

Hopkins, Minncsota

OWNER

Layne Minnesota

DRILLING FIRM

TYPE OF CASING___Steel

742-5501

CASING LENGTH

VIDEO TAPE NO.___1

YEAR INSTALLED

CLOSED CIRCUIT TELEVISION FINDINGS

Pump'base
Deflection starts
Deflection to 455 feet

Static water table

16" casing ends - Packer

Packer ends

Possible piece of casing

Open hole

Bottom of well.

(Can see letters printed at 10)



il A TR IR

ELETNT OF P

Vo s fr vu.'l.']
Tty hare T i‘.‘.‘ﬁﬁ‘.‘"‘
Hennepin, vES

_Sand

a2 Uireeviin £r0s Rond Julr ree retTuns oF Kiveet Addieas aud Cory of welt lu

opking %

apra e SR 112208

3. BT B

teétion Nasber | Tananly Swher | Ronge Wumier |

224 117N, , g.,.

-y A
-Gy :-F.i'f vell Jocetioa,

KCUNLIOTA Wl WELL 90,

City of Hopkins

Aédress

Hopkins, Minnesota

_Shale

Sand rock

TO T oirni (eceplewed) 7 “Thate of Crgletian
545 . 9/30/11____ _
,.lm Cadble tood Y Jrewree A Jorives 100 ] ug
Osetzov ret TPt Csoree who
CIrotery Joerree T rover Auger
Tt "_ T
[ 5ivennte ) reiie swply 1 iIntmtey
£ ....._...._.. — _w. 1 e T e Y Qzertirten L atr coctirioning 4Jco- et
P . . s LR e ) T 4. ”. D zest verd [ o
CIB.Y ’.'.5.@5’. &.gra.!g_]__- - .- —— --.9.. .._.._6.6 .d " S?““ Srestes )0 _ wereee £} ::'i::n "_. .,T L
e grey 66 |71 | 30 . ]'35 s :",:3 ' wime 2378 un
' 2 n. te 354 ;. Cepth
_clay, sand & gravel 71 134 :f,_ T .
_Platville limerock 13¢_[165 |7 wone o 358_n.w 585 ,;"
_Shaley ;androck & gray. 166 1281 ::m“" T ::“ A
. red 281 [292 | ™™ - -
_Hard shaley sandrock | 1292 333 |
147 Serlow adove . Date Measured 9/29/77
ime_rock, SR & shale| I EER ELER) Wi i
R _]j_Q_ . l"nml‘ pagiog 3000 g.p.8.
__Hard lime rock 345 356 e e reee_ e,
Vi GaD T iof

- 100 retess ataprer

wn Jenst 12° ab~ve
srete

Y] rasecear offoet

e KNS TALATIE, Tobes W iATA, ete.

Do ¢ 9w sheot, 12 weded,

Aramsnm® an

Y Famr A\ANIITIE NN

WICIE AMANAITD DY

12, Weil prcusted) -
Kive Os Ce. Tes. N 0
Im Keat cevent SD bentenite D — s —.
Deptht fros 0 nt. w g S-(-i ft.
from n. o n.
1). bearest scurce of yoteidle cortmanication -~
Jeesd tireciim e
Vell esinfecied upn cosletian? Yes m lID
LT ]

Dete fnstalied

ln irstalled
Masufacturer®s Rase
ode] Nunber, - — w Volts

leug\h of drep pips
Sateria) of drop pipe
oyper 1] A narestie

D et

Rt Wy A e

L. eapacity, [ N %

)D&.l. Turbine ﬂ Secipracoting

0

-

Duis vell was drilled wfer oy Jurisdiciian and Wis report is trw W

the best of iy heowledpe ané bellef.

27058

Teeae lo

Bergerson-Caswell Inc.

Licesra Psinrse Bove

a3l 1S Industrial St., Maple Plain, MN.

& R Mo v

l' 2erites Be, reeee tatl

E. R. Henrich

- ————— . ——— - — ——— - ——

Laen a? "t ae

. ——— - —— - ——




: -J [ECORD U

[TYS WELL DRILLING COR f\sw
! ) : I e i . :
PO (.7} \.{‘J s .‘.L'._...._.) .. .i .;Jx_.!.‘n 3% b F;}Ag

WATEDR PRCRBUCERS
SLIAT PAUL, IIHRESOTA -

VILLACS

Owner. FOUINRETOMNKA

Locati

Well Now___ 6 Siue 24 2 20

DRILLERS LOG
0 't _J._Ql__' DoitTs
D U1 ) 11.2 AR B CnYah o ol ot 4

Driller_S_Lt_'U.q . '

2. Total Depth

03

LRgs Type Jol‘dan

WELL MATERIALS

‘of 24 " diameter of Outer Casing -
&2 'of 23

__" diameter of Open Hole

Date GMAIRIERX Partial May 2,

A2 4o lr"_' —£eala 204 'of — <0 " diameter of Inner Casing
A32 4025 Suninomi {2980 175 Yof 3.3 " dlumc er of Open Hole
L2 v of Ig" 1iner "c—) Fé s} 3“#)
2LO 'Rl ' _Ehalc St 'to_ U Mix grout (1) (Sacks)
251 't :}.Cl ' _Sananal {(oovi) ' " diameter Screen
320 "4 322 __Ehcikozsa (Sonian RECORD OF TEST PUMPING
322 '4382 '_Shekezce (sondn) t‘aﬁ% Vyiﬂ%fgli;l.evel —_ft from
392 't b33 __Joozon (sofd) a— 2V D.D. Hours
35 'tolh2 ' _Jorden (sholdn) 2533 _epM_L3'B® pp.__ 2 Hours
452 ‘4o bDE ¢ Soodzn 473 ePM_S54'3" pD.__ S Hours
LES 'to ki ' Shall 835 _epPM_G63'€? pb.__ 2 Hours
"to - GPM D.D.12% _ Hours
o .
PERMANENT PUMP DATA
Mfg Type Serial No srut ofyY yhe Shokeonos formatio
Capecity GPM TDH ang then She weld is Baing beausted
Motor Make Type ang bailizd in the 1. 2v-part of ths
| H.P. Volts . Ph. RPM _Jdurdan foraacion
ft. in Col. pipe in. Shatt
f1. in Bowls Stages—__ Type
ft. in suction pipe &
— fi. Total Lengﬂ\ of Pump
ft. in. drop pipe & No. Cable
U X - in, air line
' in. Pitizs in outlet

ft. bury

Y

PO SR

oy

'57

)

P PPN G S, A ]




¥~WELL LOG - 1INNETONKA VIL:AGE | WELL“Q

ENGInger= Schonll ¢ Madgom Covm-a;rw- KeYs wzu. o-.u
s"m.‘t-"“s bq,':\“ ' o e k Y
- ° At —-0' Tep of 30"Chsing -
< : b | o
. L ] q 4 It
" . . . . v ' b R ) . ‘ N - . I
DRIFT "o { , .
. T ; ¢
. < : .
¢ \ g
or* —1io oL i) 3 PR
LLvrrwu.o s ! 103 Beltem of 24" Pipe
mcnck'_ “7, e . ', . .
Shele N P : 1 . . .
: lgs _'._'—‘_‘:_—:_—:_ " : . '. 2
. ., o. , ., _' . : . ' -
/ . o 0 k : R ’
, £ y ’ }"__—'}55 . Bollem of 23"epen
. . ) . ] Lo . ) "
-~ '
ST. PETER N
Swdroek ($o67) I L
vt "'
) ! "0 ’ ’
LI AR Y o )
- 248’ Y
hele 261" — e ——
ST PLTER - Ly
wdrvech (5067) L o
310’ ' : Y ., : ', ', ,. T 4] 31" -‘.T.p o IL" hner
: . 4’_1 1 L) L'L[ d . ;’é ' [ . - -
. il o — : 3 320 ' 5000«\-,0‘ “ ""“‘
L I 1T . . . e i : .
—r--4 o oy K .
i
- TL‘_-(__L'_L_’_L_.;':: . y
SHAKOPEE e , ‘
L\Msmek. ) , ‘ o s ey s s e v
ri' L x 1 1 '] 141/:
J L1 I R
[ N | L] ,
'4‘ ») 1 T o 1j IﬁI 3
‘ . "]:‘iL= :' ", ll‘ ~ I. . .
392 AT ‘ .u r . 394 ' BelTom. ¢f 14" Liner
SR A ) .
JOROAN . |
.S@n’&_vuk_ : . BanT!.é + Bailed
L] '0._
- a4 .' ' - - '] "~




__u_. fo ],m._" n-ut':
3;4,&;% 112" —ghola

412— to 121 —u.mazeoc —
421— *ol:i&— —Shc-_.- - :

..__31.5.__ of _.2.0__" dualm.eier of lnner Casing

138" to249 " _.;zm-ock—(-sﬂ”‘ _"'-' _

2l of _40—" dnameier of Open Hole _

"l'a - Mlx grou*

! " diame*er :

249" to 2&1——, Shale

251_' {o 33;._' q.,'.,'a,m'_-k

RECORD OF 'resr PUMPING B
Sfahc Wafer Level .

GPM _




"WELL LOG HNNETONKA VILLAGE WELL™7

Ecvcmcer - Sshoolf« Modsm ConTr“.Tor - Kcvs Well Drilling Ce,
FormaTions °‘Pf"" . OuThs :
1\ O’ Top of Zo"Cesing
o- “ 6 I‘ ' .
. . Q
DRIFT | o °
e .
e
c , . ot ——e 26'a" STeTic WaATY huve
P) . ' .':.*
*PLATTVILLG o4
Lime rea X P ' .
- Nz — . 14’ Boftown of 24°Coving
Shale : ' —=—
; 156 N
. ‘ . . . i . N .
" . e ) . ' (52’ Betfenn of 2%%epan hele
. P A. \ . )
P ’
ST PETER Sy s
Sandrock (‘ofT) L ¢
. , .‘ . ‘ e
' ' - ‘
L] ] '
' 4 . !
2617 _._...__. == ==
. ' . ’ . L4 P
ST:PETEK 3 , f S g e -
sondreck (Sof 1) ' S e, b 288" Top ot 12" Lner
. ] . o
304" o, ‘ ' y 2949’ Tcr of (6" Liner

315’ Befttom of 20° pipe

S , d BER Gotfom of 1" hiner
HAKOPEE o '. | k
Mimevock (Brekin 3159 I . .
392 . - . ,' REE : .
‘ . o ° ‘a T \" ] : 3,7' Beflom of lz. Lingr
. - : o L . . ’
| P, e
J.ORDAh' i ."\""" . .
s."d'.‘“ L ,.?_-‘ R ) . BL..?.-A " B.C'Cd'
R, T y



ey R S —

O okt O 7 7., ot

Tack No y Y W
Well No 1
: Fé}q 38 Town mnneapeus 29/24 - kak
Date Started Machine No... State. Minnesots
Date Completed Owner. Angr!cgnﬁl-lardwarel\utual1n
Location 3033 Excelsior Bh’d' Total Depth of Well..... 0200
"\ ey e STmsTemmosmioassess
o, DIAMETER OF HOLE 16" 12 |. 107 | PA .
| bove 168 92¢ 161 o ol
Top of P;pg‘ low Surface—| e 2D, 4 SN NS ), © AU SO Ay & B, A T SR
Bottom of P::e below Surface|.102°97" 204 '. 284 ¢ 17 %f é/
No. of Ft. of Pipe in the Hole 8s's”? 112° 263'
, No. of Ft. of Hole Driiled :
3 (. — . P ERP T ST SotM S S
T TEST BNENERED © FORMATION niame | Depil
" . Depth of the Hole....eo . : Sand Q@ = uu- sa~D 18 lo-12
e+ . g::d: tow:u:u Reat 60 Sand & Gravelf.‘b'-‘w'ﬂ‘:g,; 15 }8-33
- 4;1 Depth to Water Pumping} 02| | |: -1 Sand (Vet)groo -sawd 14 h3-47
«*Depth of Pump Pipe I ' Blue Clayote -cny - 6 h-53
c" ,\\'] _ Gallons per minute. 700 Water Sand @ wou-Sand |43 £.-96
i " Will wel! supply more?....P.83. - Sand & firavel = Brokan glp -
77" Was Strainer in Hole? . Y oreu- sa, A TIae 8ES [ 115
" vemee. . Was water clear?. ges . Sand@r - sam 13 | 128
. Was well pumping sand?.. - Sand & GravgloFrww- sam, i 27 | 175
. === . Hours Pumping . DN 'ﬁ’“"*“‘?ri\{el Ersl ot‘z gaggr_ock 20 |~155
. = =<~Yallow Shale androck | 15 | 21
L STRAINER """ "SML€ "~ ganirack & Shale O *1P-saof so—=7/C"
Ce = Make ' . LimestoneofoL- pLAT 20 |~.391
© Typeof Magal - ' Sandrock CION - -smS  129 |.520
. Diameter 0. D . ’ZC aq b[
s Diameter . D : : .
Total Length ~ L I 8% & x5
M . .o
Top of Screen below Suﬁace...:.‘.-..‘.j_ﬂ..:....._.. - P!( C e D(/ - i,’{!";f
9 , w A L -~ o) ) T A7/
w?s 'e--'.-.—-;:—. . . . . lwh' os' -
w L__ gl LR Kire .
- L. Sa. ruenough........ - L A
- * | Stleeb-Frtimpes L .'pgb¢x;;hcﬁﬁl;;}
- All munmnu taksn from- . Drilling . . C..'.'SD

!
Drnung Platform 18¢ .above boile'- roon floor. :

jb*fA I

-~ Eq:o_.wm - [T o
| : ' . 1-0 Address Verification
. ,‘,.,.S . 1-'/ S 2-[J Nameon Mailbox -+
b, - OPDL . 3. D Lot-Biock
; g Plat Book
. ‘Info. From Owner
< er
4.;1_ ‘t/:,:»‘ ] - | 8- 0, Into. From Neignbor
. ) Uou‘er AN, Y T
. _0J. Can't Locate State why |

9630359




APPENDIX C
CONTINGENCY PLAN
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Contingent Actions for Contaminated Water

It is possible that groundwater contaminated with coal tar materials will be
encountered during the sample retrieval operations. Groundwater generated
during sample retrieval operations will be classified as contaminated if the
water exhibits a discernible 0il sheen or oil phase. Contaminated water will
"be pumped to the sanitary sewer if it contains 1ess than ten percent organic
material. Estimates of flow rate, disposal volume and water quality will be
established and the Metropolitan Waste Control Commission (MWCC) will be
informed before the discharge to the sanitary sewer if the estimated flow
exceeds 150 gallons per workday from any individual site. Contaminated 1liquids
containing more than ten percent organic material or failing to receive MWCC
approval for discharge . will be disposed of in accordance with all applicable
local, state and federal rules and regulations and Part T of the Consent
Decree. Uncontaminated water will be disposed of in the storm sewer or by
other means acceptable to the City of St. Louis Park.

The City will be responsible for keeping the Environmental Protection Agency,
Minnesota Pollution Control Agency and Reilly Tar & Chemical Corporation
informed of all significant actions involving the generation of contaminated
groundwater. Al1l actions, decisions and communications by the City,
Environmental Protection Agency, Minnesota Pollution Control Agency, and Reilly
in dealing with contaminated soils will be in accordance with and subject to
the provisions of Parts I, J, and 0 of the Consent Decree in the Reilly
settlement.
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3. PROJECT DESCRIPTION

3.1 Background

Groundwater in the city of St. Louis Park, Minnesota has been contaminated by
activities at a coal-tar distillation and wood preserving plant operated from
1917 to 1972. Numerous previous studies have identified polynuclear aromatic
hydrocarbons (PAH) present in various aquifers beneath St. Louis Park and
adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota
Pollution Control Authority (MPCA), the Minnesota Department of Health (MDH),
the City of St. Louis park (SLP), and Reilly Tar & Chemical Corporation
(Reil1y) have agreed to acceptable water quality criteria for PAH. These
criteria, as incorporated into the Consent Decree - Remedial Action Plan (RAP),
include the following concentration levels:

Advisory Drinking watef
Level Criteria
o Sum of benzo(a)
pyrene and dibenz{a,h)
anthracene 3.0 ng/1* 5.6 ng/1
] Carcinogenic PAH 15 ng/1 28 ng/1
o Other PAH 175 ng/1 280 ng/1

*or the lowest concentration that can be quantified,
whichever is greater :

In conjunction with the implementation of remedial measures to l1imit the spread
of contaminants, a granular activated carbon (GAC) treatment system has been
installed to treat water from St. Louis Park (SLP) wells 10 and 15. Further
provisions of the Remedial Action Plan (RAP) call for long-term monitoring of
the influent and effluent of the GAC treatment plant and the major aquifers
underlying the region. The general objective of the monitoring program is to
identify the distribution of PAH and/or phenolics in the ground water. The
analytical data will be used to evaluate contamination by comparing the levels
of PAH and/or phenolics found in the various samples with historical water
quality data and with water quality criteria established in the Consent Decree-
RAP. The specific objectives of the sampling and analysis program, and
therefore, the intended end use of the data vary slightly for the different
aquifers (Mt. Simon-Hinckley, Ironton-Galesville, Prairie du Chien-Jordan, St.
Peter, and Drift- Platteville) being monitored in accordance with the Consent
Decree-RAP.
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3.2 Objectives and Intended Data Usage

The GAC plant monitoring is being done to assess and continuously evaluate the
performance of the treatment system. Analytical results for influent and
effluent samples will be compared to the drinking water criteria for PAH as
established in the Consent Decree-RAP. Based on these comparisons, decisions
will be made on: 1) possible modifications to the treatment system (e.q.,
adding another carbon column), 2) system operations (e.g., when the carbon
should be replaced), and 3) cessation of the treatment system, if desired, when
sufficiently low concentrations of PAH in influent samples are demonstrated.

The objective of sampling the four existing Mt. Simon-Hinckley Aquifer
municipal drinking water wells, and sampling any new Mt. Simon-Hinckley Aquifer
municipal drinking water wells installed within one mile of well W23, and
analyzing for PAH is to assure the continued protection of these wells from PAH
resulting from activities of Reilly at the site. The analytical data will be
used to make comparisons between the 1evels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent
Decree-RAP,

The objective of sampling and analyzing the Ironton-Galesville Aquifer source
control well (W105) is to assess the levels of PAH in the discharge from W105
when it is pumping a monthly average of 25 gallons per minute. The data will
be used to compare the concentration of total PAH in the samples to a cessation
criterion of 10 micrograms per liter of total PAH established in the Consent
Decree-RAP. Also, if any new Ironton-Galesville Aquifer drinking water wells
are installed within one mile of well W23, then those wells will be sampled and
analyzed for PAH to meet the objective of assuring protection of the well from
PAH resulting from the activities of Reilly at the site. The analytical data
would be used to compare the levels of PAH found in potential Ironton-
Galesville Aquifer drinking water wells to the drinking water criteria
established in the Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells,
including municipal drinking water wells, private or industrial wells, and
monitoring wells are to: 1) monitor the distribution of PAH in the aquifer,
thus evaluating the source and gradient control system, and 2) assure the
continued protection of drinking-water wells from PAH resulting from the
activities of Reilly at the site. The analytical data will be used to compare
the levels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH data
and to various criteria established in the Consent Decree-RAP (e.g., drinking
water criteria for drinking water wells, and a cessation criterion of 10
micrograms per liter of total PAH for source control well W23). Analytical
data for samples of -the discharge from gradient control well SLP4 will be
compared to discharge limitations in an NPDES permit which will be applied for
at the conclusion of a Feasibility Study to determine the appropriate
disposition of SLP4 discharge. Water level data will be used to evaluate
ground-water flow patterns in the Prairie du Chien-Jordan Aquifer.
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The objective of monitoring St. Peter Aquifer wells is to determine the nature
and extent of PAH in the St. Peter Aquifer resulting from the activities of
Reilly at the site. The analytical data will be used to compare the levels of
PAH in the St. Peter Aquifer to historical PAH data and to the drinking water
criteria established in the Consent Decree-RAP. Water level data will be used
to evaluate ground-water flow patterns in the St. Peter Aquifer.

The objectives of monitoring the Drift-Platteville Aquifer wells are to:

(1) monitor the distribution of PAH and phenolics in the aquifer, thus
evaluating the source and gradient control systems, and (2) to further define
the nature and extent of PAH and phenolics in the Northern Area of the Drift-
Platteville Aquifer resulting from the activities of Reilly at the site. The
analytical data will be used to compare levels of PAH and phenolics in the
Drift-Platteville Aquifer with historical water quality data for the aquifer
and with various criteria established in the Consent Decree-RAP for PAH and
phenolics. Water level data will be used to evaluate ground-water flow
patterns in the Drift-Platteville Aquifer.

The Site Management Plan outlines the scope of work to be performed in order to
monitor the ground water in the St. Louis Park, MN area in accordance with the
Consent Decree-RAP related to the Reilly Tar & Chemical Corp. N.P.L. site.
Included in this plan are: (1) the identity of wells to be monitored, (2) the
schedule for ground-water monitoring, and (3) a description of the procedures
that will be used for sample collection, water 1evel measurement, sample
handling, sample analysis, and reporting.

The time period covered by the Initial Sampling Plan is from the date of its
acceptance and approval by the agencies, to December 31, 1988. The first
subsequent Sampling Plan (RAP Section 3.3) will be submitted by October 31,
1988, covering the 1989 calendar year.

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3, 5.1,
6.1.4, 7.3, 8.1.3, 9.1.3, 9.2.3, 9.3.3, and 9.6. Some of the sampling required
under RAP Section 4.3 (Monitoring the GAC System) has already taken place prior
to the Effective Date. Therefore, only the monitoring that will take place

- from the approval date of this Initial Sampling Plan through December 31, 1988
is included in this Plan. Section 9.3.3 of the RAP enables the EPA Regional
Administrator, the Director of the MPCA or the Commissioner of Public Health to
request expanded analyses (including volatiles, acids, base/neutrals, metals,
ammonia, chloride, sodium and sulfate). Should these analyses be required, an
addendum will be written to the QAPP which will encompass all methodological
references. )
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES

This project is being conducted in accordance with the Consent Decree Remedial
Action Plan for the Reilly Tar & Chemical Corporation N.P.L site in St. Louis
Park, Minnesota. The parties to the Consent Decree include Reilly, the City of
St. Louis Park, U.S. EPA, MPCA, and MDH. The project organization shown in
Figure 4-1 indicates the involvement of the parties to the Consent Decree, as
appropriate. The City shall be assisted by two consultants in the retrieval
and laboratory analysis of water samples.

Environmental Research Technology, Inc. (ERT) will be responsible for the
coordination of all field sample retrieval and Rocky Mountain Analytical
Laboratory (RMAL) with analytical facilities in Arvada, Colorado, shall be
responsible for the coordination and completion of all laboratory analyses.

Responsibilities of the key positions in the organization of RMAL are described
below:

0 Léboratory Project Manager: The Laboratory Project Manager's
responsibilities include coordination of activities, project
communication, and general overview of the program progress.

o Laboratory Director: The Laboratory Director is responsible for
scheduling personnel and resources to meet project commitments.

o Operations Manager: The Operations Manager is responsible for
oversight of preparation and analysis of PAH samples to ensure that
project objectives, requirements and QA/QC criteria are met.

0 Laboratory Supervisor: Laboratory Supervisor shall be responsible
for daily supervision of technicians and analysts for PAH and total
phenolics analyses.

0 Preparation Supervisor: The Preparation Supervisor is responsible
for oversight of sample extraction and preparation for analysis.

Analyst: The Ana]ysf is responsible for the analysis of water
samples for the requested parameters utilizing the methods prescribed
by this Plan.

(=]

0 Technician: The Technician is responsible for sample extraction.
This requires practical experience and knowledge in the techniques of
1iquid - 1iquid solvent extraction, Kuderna - Danish evaporation, and
the quantitative preparation of sample extracts for analysis.
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Quality Assurance Director: The Quality Assurance Director is
responsible for overall qua]ity control oversight. The Quality
Assurance Director supervises an independent QA/QC department and
reports directly to the Division Director and Corporate Vice
President for Quality Assurance.

Sampling Team: The Sampling Team shall consist of employees of the
City of St. Louis Park and ERT. The team shall be responsible for
sample collection; conducting field measurements (i.e. water level);
and maintaining proper decontamination procedures stated in the
Quality Assurance Project Plan.

Data Assessment: The evaluation of data, as it is compiled and
organized in accordance with the requirements of the Quality
Assurance Project Plan, is the responsibility of the Operations
Manager. Additional review, evaluation, and assessment of the data
is performed by the Laboratory Manager, thereby providing additional
assurance that the requirements of the Quality Assurance Project Plan
are met.

The EPA Contract and Program Management Section (CPMS), Region V,
shall be responsible for the review of up to 10 percent of the
reports and data packages generated in accordance with Section 10.3.
of this Quality Assurance Project Plan.

Performance and System Audits: The Contract Project Management Section
(CPMS) of Region V, Central Regional Laboratory (CRL) is responsible
for both Performance and System audits of the laboratory selected for
this project.
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QUALITY ASSURANCE PROJECT PLAN Page: 10 of 68
Date: Jan. 1988
Number: RAP 3.2.
Revision: 2

5. QUALITY ASSURANCE OBJECTIVES

The principal objectives of this Plan pertain to the collection of data that
are sufficient to monitor the effectiveness of the GAC treatment system and to
detect changes in groundwater quality.’ Therefore, the quality of the data
gathered in this project can be defined in terms of the following elements:

o

Completeness - a sufficient number of successful (valid)
measurements to characterize the concentrations of PAH in the
influent and effluent of the treatment system and in the aquifers
of interest over a period of time.

Representativeness - the extent to which reported analytical
results truly depict the PAH concentrations in the sampled
environment. Representativeness is optimized through proper
selection of sampling sites, times and procedures, through proper
sample preservation, and through prompt extraction and analysis.

Accuracy and Precision - Accurate and precise data will be achieved
through the use of sampling and analytical procedures that

minimize biases, through the use of standard procedures, through

the meticulous calibration of analytical equipment and by
implementing corrective action whenever measured accuracy and
precision exceed pre-established limits. Accuracy and precision will
be measured by the analysis of method spikes and duplicate samples.

Sensitivity - determination of instrument sensitivity is accomplished
by calibration using multiple concentrations of the analytes of
interest. Once instrument sensitivity is demonstrated, analysis of
replicate spiked samples of deionized reagent water at a
concentration of 1-5 times the instrument sensitivity, is used

to determine method sensitivity (i.e. method detection limit)

Comparability - the extent to which comparisons among separate
measurements will yield valid conclusions. Comparability among
measurements in the SLP monitoring program will be achieved through
the use of rigorous standard sampling and analytical procedures.

Traceability - the extent to which results can be substantiated by
hard-copy documentation. Traceability documentation exists in two
forms: that which 1inks final numerical results to authoritative
measurement standards, and that which explicitly describes the
history of each sample from collection to analysis.

The fundamental mechanisms that will be employed to achieve these quality goals
can be categorized as: prevention, assessment and correction, as follows:
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1) Prevention of defects in the quality through planning and design,
documented instructions and procedures, and careful selection and
training of skilled, qualified personnel;

2) Quality assessment through a program of regular audits and
inspections to supplement continual informal review;

3) Permanent correction of conditions adverse to quality through a
closed-100p corrective action system.

The St. Louis Park sampling program Quality Assurance Project Plan has been
prepared in direct response to these goals. This Plan describes the quality
assurance program to be implemented and the quality control procedures to be
followed by RMAL during the course of laboratory analyses in support of the
various site investigation studies for the St. Louis Park (SLP) site. The QA
objectives will include field blanks, method blanks, field duplicates,
surrogate spikes, and matrix spikes. Precision, accuracy and completeness
criteria are established for each parameter of interest. The specific criteria
for each analysis and parameter are set forth in detail in the following
sections:

: Sections
Objective Frequency Discussing Criteria
Field Duplicates 10% 6.8, 11.1.5
Field Blanks 10% 6.5.2
Method Blanks 5% 11.1.2
Surrogate Spikes 100% of GC/MS 11.1.3, 15

analyses
Matrix Spikes 5% 11.1.4, 15
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6. SAMPLING PROCEDURES

Samples will be collected by ERT and SLP personnel. The overall sampling
program is summarized in Tables 6-1 and 6-2, and Figures 6-1 through 6-5. This
section discusses general QAPP provisions relevant to sample collection,
containerization, packaging and shipping activities.

6.1 Training

A11 ERT and SLP personnel working on the project will be properly trained,
qualified individuals. Prior to commencement of work, personnel will be given
instruction specific to this project, covering the following areas:

Organization and 1ines of communication and authority
Overview of the Site Management Plan and QA Project Plan,
Documentation requirements,

Decontamination requirements,

Health and Safety considerations.

0O00O0O0

Training of field personnel will be provided by the Field Coordinator or his/-
her qualified designee.

The analysts performing chemical analyses of samples will be trained in and
will have exhibited proficiency in the analytical methods to be employed.

6.2 Document Control

Document Control for the Initial Sampling Plan serves a two-fold purpose. It
is a formal system of activities that ensures that:

1) Al1 participants in the project are promptly informed of revisions
of the Quality Assurance Project Plan; and

2) A1l documents generated during the course of the program are
accounted for during, and at the end of the project.

This QA Project Plan and all Standard Opefating Procedure documents have the
following information on each page:

Document Number

Page Number

Total number of pages in documen
Revision number

Revision date

00000
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TABLE 6-1
INITIAL SAMPLING PLAN 3 PLANT
MONITORING SCHEDULE\Q

RAP Sampling Start of Sampling -
Section Points Monitoring Frequency Ana]xses(b)
4.3.1(C) Treated Date of plan Monthly PAH(ppt)(c)

water(TRTD) approval
4.3.3(C) Feed Date of plan Quarterly PAH(ppt)
. water(FEED) approval ,
4.3.4 Treated Date of plan Annually Extended PAH(ppt)
water approval
4.3.4 Treated or Date of plan Annually Acid fraction
Feed water approval compounds in
EPA Test

Method 625.

(a) This schedule does not include certain contingencies (eg. exceedance

(b)

(c)

monitoring) and, therefore, represents the minimum program that is likely
to occur between the date this Plan is approved and December 31, 1988.
Sections 4 and 12 of the RAP outline the additional sampling that will be
conducted if PAH criteria are exceeded. The first samples will be
collected during the period indicated by the monitoring frequency
following the date of the start of monitoring. The location of the GAC
plant is shown in Figure 6-1.

List of parameters and methods for analysis of PAH, extended PAH, and acid
fraction compounds in EPA Test Method 625 are provided in the QAPP. Field
blanks will be collected and analyzed at a frequency of one per day or one
per 10 samples, whichever is more frequent. Treated water will be
duplicated at a rate of 100%. For the feed water duplicate samples will
be collected and analyzed at a frequency of one per 10 samples.

ppt = parts per trillion. This signifies analysis using selected ion
monitoring gas chromatography mass spectrometry.



RAP Source of
Section Water
5.1 Mt. Simon-
: Hinckley
Aquifer
5.3.2
6.1.4 [ronton-
Galesville
Aquifer
6.2.1.

7.3(A) Prairie
du Chien-
. Jordan
7.3(8) Aquifer

7.3(C)

7.3(0)(m)

7.3(€)(m)

7.3(F)

‘TABLE 6-2

INITIAL SAMPLING PLAN GRQUNDWATER

Sampling
Points

‘SLP11,5LP12,
SLP13, SLP17

New municipal
vwells within
one mile of
well W23

agte)

New municipal
wells within
one mile of
well W23

SLP4
W23

SLP6, SLP7
or SLP9, W48

M or Mecli),
£2, E13, H3,

SLP10 or SLP1S,
SLP14, SLP16, W40

w403, Wil9

SLPS, H6, E3,
£15, MTK6,
W29, W40,
w10, wao1ld)

wil2, W32,
sLp8, sLP1O,
€4, E7

MONITORING SCHEDULE'2

Start of
Monitoring

Within six
months of
Effeitsve
date\d

At the time

of installation

Start of
pumping

At the time

of installation

Start of
pumping

Start of
pumping |

pate of plan
approval

Date of plan
approval

2(3)

Date of plan

approval

Date of plan
approval

Sampling
Frequency

Annually .
Annually

Quarterly

Annually

Quarterly
Quarterly
Cuarterly

Semi-annually

Annually

Quarterly

Duplicate
Analyses Samples

pau(peT)(€)  ste11, sipiz,
SLP 13, SLP 17

PAH(ppt)

pa(ppb)(d)

PAH(ppt)

pa(ppt)th)  sLpa
total phenols

PAH(ppb) w23

PAH(ppt) SLP6, SLP?
or SLP9

PAH(ppt)

PAH(ppt) SLPS5, H6,
£3, E15
MTK6

No chemi

ana1yses‘:ﬁ3
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RAP source of
Section Water

8.1.3 St. Peter
Aquifer

9.1.3 Drift-
and Platteville
9.2.3 Aquifer

9.3.3

9.3.3

9.6

Sampling
Paints

SLP3, W14,
W24, W33,
W122, w129
W133, pl16,
plus 5 new
wells (A,B,C,D,E)

SLP3 plus
six of the
wells 1fsted
above ("

Source and
gradient
control wells
(3 wells)

W131, w136,
plus 6 new
wells

w131, w136,
plus 6 new
wells

Drift: W2,

W6, W10, W1l
w12, wile,

w117, wlzs,
"W135, w136,

P109, Pl112’
Platteville:

W1, W18, W19,
W20, W27, w101,
W120, W121, w124,
W130, W131, W143,
plus 6 new wells

TABLE 6-2 (Continued)

Start of
Monitoring

Within 30
days of
installing
new wells

Within 6
months of
above

Start of
pumping

Within 30
days of well
installations

Within 6 months
of above

Concurrent(k)
with 9.3.3
sampling

Sampling
Frequency

Once

Once

Quarterly

Once

Once

Concurrent(k)
with 9.3.3
sampling

Duplicate
Analyses Samples

PAH{ppt) SLP3,
WC

PAH(ppt) SLP3

PAH(ppb)

and

total phenols

PAH (ppb) New Drift Well
and total W. 35th St.
phenols
PAH {ppb) New Drift Well
and total W. 35th St.
phenols
PAH(ppb) New Drift Well
and W. 35th St.
total phenols
W10

(a) This schedule does not include certain contingencies (eg. exceedance monitoring) and, therefore, represents the
minimum program that is 1ikely to occur between the date this Plan is approved and December 31, 1988. Section
12 of the RAP outlines the additional sampling that will be conducted if the drinking water criteria are

exceeded in samples from water supply wells,
the monitoring frequency following the date of the start of monitoring,
frequency of one per day or one per 10 samples whichever {s more frequent.

as noted, or at least one for every 10 samples.

The first samples will be collected during the period indicated by
Field blanks will be collected at 2
Duplicate samples will be collected

UOLS}ADY
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(b)

(c)

(d)

(e)

(f)

{g)
(h)
(i)
(3)
(k)

(1)

(m)

{n)

TABLE 6-2 (Continued)

Lists of parameters and descriptions of the methods for analysis of PAH, phenolfics, and expanded analyses are
provided in the QAPP. Water levels will be measured each time samples are collected for analysis, except for
those wells which prove to be inaccessible for such measurements.

ppt = parts per trillfon. This signifies analysis using selected ion monitoring gas chromatography mass
spectrometry. .

ppb = parts per billion. This signifies analysis by EPA Method 625. If analytical results for individual wells
are below 20 micrograms per 1iter (20 ppb) using this method, then the part per trillion method will be
used on subsequent monitoring rounds.

Water leiels in W38 will be measured each time W105 1s sampled.

Water levels only {(no monitoring) will be measured at these wells, except for those wells which prove to be
inaccessible for such measurements.

Or within 30 days of the approval date of the Plan, whichever is later.

SLP4 analytical program will be determined by the results of the Feasibility Study.

AHM = American Hardware Mutual, MGC = Minikahda Golf Course.

Wells W401, W402, and WA403 may or may not be available for sampling at the same time as the other wells on these
1ists. They will be sampled in conjunction with the monitoring performed in accordance with the schedule shown,
once they are available for sampling.

1f any of the wells 1isted here become damaged, destroyed, or otherwise unsuitable for sampling, alternate wells
will be selected by the Project Leaders for monitoring.

Sampling points are located on the maps shown in Figures 6-1 through 6-5. Letter prefixes to well codes are
defi?ed as follows (W23, W48, W105, source control and gradient control wells will be sampled at discharge
head):

W - 4-inch monitoring well (at top of casing)

P - monftoring piezometer (at top of casing)

SLP - St. Louis Park supply well (at discharge head)

E - Edina supply well (at discharge head)

H - Hopkins supply well (at discharge head)

MTK -~ Minnetonka supply well (at discharge head)

Water level measurements will be made quarterly at these wells, except for those wells which prove to be

inaccessible for such measurements.

The six St. Peter Aquifer monitoring wells that will be monftored according to RAP Section 8.1.3 will be
elected by the Project Leaders based on the results of the first monitoring round.
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Location of Mt. Simon-Hinkley Monitoring Wells and St. Louis

Figure 6-1
Park GAC Water-Treatment Plant
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Figure 6-2 Location of Praire du Chien-Jordan Aquifer Wells
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Figure 6-3 Location of Source and Gradient Control Wells
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@ PROPOSED DRIFT AND PLATTEVILLE WELLS

Figure 6-4 Location of Drift-Platteville Monitoring Wells
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Reference: MGS, Miscellaneous Map Series,

EXPLANATION
Aw3il LOCATION AND PROJECT WELL NUMBER

A OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER

a OBSERVATION WELL COMPLETED IN. BASAL ST. PETER CONFINING BED
@ NEW ST. PETER MONITORING WELLS
(C]

WELL IN WHICH WATER LEVELS WERE MONITORED WITH A DIGITAL
RECORDER DURING PART OF 1978-81

BEDROCK VALLEY/CONTACT WHERE UNCONSOLIDATED DRIFT
DEPOSITS OVERUE ST. PETER SANDSTONE

Figure 6-5 Proposed and Existing
St. Peter Aquifer Well Locations and Bedrock Valley
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When any of these documents are revised, the affected pages are reissued to all
personnel listed as document holders with updated revision numbers and dates.
Issuance of revisions is accompanied by explicit instructions as to which
documents or portions of documents have become obsolete.

Control of, and accounting for documents generated during the course of the
project is achieved by assigning the responsibility for document issuance and
archiving. Table 6-3 lists the key documentation media for the project and
corresponding responsible parties for issuance, execution and archiving.

6.3 Sample Control Procedures and Chain of Custody

In addition to proper sample collection, preservation, storage and handling,
appropriate sample identification procedures and chain of custody are necessary
to help insure the validity of the data.

6.3.1 Sample Identification

Sample labels shall be completed for each sample, using waterproof ink, unless
prohibited by weather conditions. For example, a logbook notation would
explain that a pencil was used to fill out the sample tag because a ballpoint
pen would not function in freezing weather. The information recorded on the
sample label includes:

Sample Number - Unique coded sample identification number as described
below.

Time - A four-digit'number indicating the military time of collection.
Sampler - Signature of person collecting the sample.

Remarks - Any pertinent observations or further sample description.
The sample number includes three parts (source code, sampling point
code, and date code) in the following sequence:

XXX-YYYYY-ZZ7711
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Item

Field Notebooks
Field Equipment
Calibration Forms
Sample Logs

Chain-of-Custody Forms

Sample Labels

TABLE 6-3

DOCUMENT CONTROL

Issued By

Field
Coordinator

Field
Coordinator

Field
Coordinator

Lab Sample
Custodian

Field
Coordinator

Issued To

Samp1ing Team

Sampling Team

Sampling Team

Field Coordinator

Sampling Team

Archived B

Field
Coordinator

Field
Coordinator

Field
Coordinator

Lab Sample
Custodian

Lab Sample
Custodian
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XXX = Source Code
GAC Plant = GAC
_ Mt. Simon-Hinckley Aquifer = MSH
Ironton-Galesville Aquifer = 1GV
Prairie du Chien Jordan Aquifer = PCJ
St. Peter Aquifer = STP
Drift-Platteville Aquifer = DPV

YYYYY = : Sampling Point Code
Well identification as abbreviated in Tables 6-1 and 6-2
17117 = Date Code

Month, day, year

Those samples which will be taken in accordance with this Plan for quality
control purposes will be identified by appending to the sampling point codes
the following:

Field blank = FB

Field duplicate = D

Matrix spike = MS

Matrix spike duplicate = MSD

As an example, a field blank sample taken for the Mt. Simon-Hinckley Aquifer,
sampling point SLP11 on 1 January 1988 would be identified as follows:

MSH-SLP11FB-010188

During the sampling event, one sample will be taken per sampling point unless
it is duplicated. Duplicate samples will be collected as specified in Tables
6-1 and 6-2. Those samples collected for matrix spike analysis will be
selected at the time of sampling and 1abelled in the field.

Ater collection, identification, and preservation, the sample will be
maintained under chain-of-custody procedures discussed below.

6.3.2 Chain-of-Custody Procedures

To maintain and document sample possession, chain-of-custody procedures will be
followed. A sample is under custody if:

o It is in someone's possession, or

o It is in someone's view, after being in their possession, or

o It was in someone's possession and they locked it up to prevent
tampering, or

o It is in a designated secure area.
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Samples are accompanied by a Chain-of-Custody Record (Figure 6-6). When
transferring the possession of samples, the individuals relinquishing and
receiving will sign, date, and note the time on the record. This record
documents sample custody transfer from the sampler, often through another
person, to the analyst at the laboratory.

Minimum information recorded on the chain-of-custody record in addition to the
signatures and dates of all custodians will include:

0 Sampling site indentification

] Sampling date and time

0 Identification of sample collector

0 Sample identification

0 Sample description (type and quantity)
0 Analyses to be performed.

Samples will be packaged properly for shipment and dispatched to the
appropriate laboratory for analysis, with a separate custody record
accompanying each shipment. Shipping containers will be sealed for shipment to
the laboratory. The method of shipment, courier name(s) and other pertinent
information are entered in the "Remarks" box. Then tear off the last copy of
the form and place the original and remaining copies in the container. After
the container is closed, place the custody seals on the container.

Whenever samples are split with another laboratory, it is noted in the
“"Remarks" section. The note indicates with whom the samples are being split
and is signed by both the sampler and recipient. If either party refuses a
split sample, this will be noted and signed by both parties. The person
relinquishing the samples to the facility or agency should request the
signature of a representative of the appropriate party, acknowledging receipt
of the samples. If a representative is unavailable or refuses to sign, this is
noted in the "Remarks" space. When appropriate, as in the case where the
representative is unavailable, the custody record should contain a statement
that the samples were delivered to the designated location at the designated
time.



Rocky Mountain Analytical Laboratory

4955 Yarrow Street, Arvada, CO 80002 (303) 421-6611

"ENnseco
weomrorsies  CHAIN OF CUSTODY

RMAL Client RMAL Project No.
Sampling Co. Sampling Personnel
Project Name/No. Sampling Site

Date Time Sample |D/Description Type Nb. Containers Parameters Remarks
Relinquished by: (signatrsy | Date / Time |Received by: signature) Date/ Time |Relinquished by:rsignarre)| Date / Time |Received by: (signature) Date / Time
Method of Shipment: Shipped by: (signeture) Delivered by: signeture) Recenl‘\'rgd for Laboratory by: Date / Time

White Copy to Lab

Figure 6-6 Sample Chain of Custody Record

Pink Copy to Client Yetlow Copy to Sampler S8 - 001
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6.3.3 Field Forms

In addition to sample labels and chain-of-custody forms, a bound field notebook
will be maintained by the sample team leader to provide a daily record of
significant events. Al11 entries will be signed and dated. A11 members of the
of the sampling team will use this notebook. The notebook will be kept as a
permanent record.

6.4 Sampling Procedures - GAC Plant

Chain-of-custody forms will be completed and all samples shipped to RMAL's
laboratory by overnight delivery on the same day they are collected.

Sampling points will be flushed for at least five minutes before collecting a
sample. Each PAH sample will be collected in four one-l1iter amber glass
bottles, which should be filled and capped in succession. PAH sample bottles
will not be rinsed before being filled. The 1ids of all sample bottles will be
taped using plastic adhesive tape after they are capped.

The GAC treated water samples will have to be collected from two sample taps --
one for each column (see Figure 6-7). This will be done by filling two one-
liter bottles from the first column sample tap and then two more bottles from
the second (four from each for duplicate samples). No notations distinguishing
the two taps will be made on the labels. Al1 four PAH bottles will be
extracted and the extracts composited for analysis.

Field blank samples will be prepared by transferring contaminant-free deionized
water provided by RMAL into sample bottles in a fashion as closely similar to
actual sample collection as possible. Field blank sample bottles will be
filled, capped and taped in succession with individual bottles open to the
atmosphere for an equal time as for actual process samples. Field blanks will
be prepared in the area in which GAC treated water samples are collected.

Duplicate samples will be obtained by filling eight 1-1iter bottles at the
sampling point by the procedure described . above, splitting these into two
groups of four bottles, and assigning a different sample number to each of the
resulting four-bottle samples. Al11 samples will be packed, cooled to a
temperature less than 49C, and shipped on the day they are collected.

The sampling team must recognize that great care is required to collect samples
for part-per-trillion-level PAH analysis that are free from outside
contamination. PAH compounds are present in cigarette smoke, engine exhaust
and many petroleum derived oils, among other sources. There will be no smoking
anywhere in the GAC treatment building on a day on which PAH samples are to be
collected until the samples have been collected, sealed and packaged for ship-
ment. Similarly, no vehicles will enter the GAC treatment building and the
large access door will stay closed on sampling days. Disposable gloves will be
worn when collecting, handling and packaging samples. Sample bottles will
remain in closed shipping coolers until they are needed, and will be packaged
and sealed for shipment as soon as possible after sampling.
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6.5 Ground-water Sampling and Water Level Measurements

Ground water samples will be collected and water level measured in accordance
with the procedures outlined in this Plan. The wells involved in the
monitoring program include municipal and commercial wells, piezometers and
groundwater monitoring wells (see Table 6-2). Sampling procedures to
accommodate the dimensions and configuration of each type of well are described.
below. Further details on well dimensions, water level measurements and sample
acquisition strategies are given in the Site Management Plan.

The importance of proper sampling of wells cannot be over-emphasized. Even
though the well being sampled may be correctly located and constructed, special
precautions must be taken to ensure that the sample taken from that well is
representative of the ground water at that location and that the sample is
neither altered nor contaminated by the sampling and handling procedure.
Sample collection will always proceed from the 1ess contaminated sampling
points to the monitoring wells containing progressively higher concentrations
of PAH or phenolics.

6.5.1 Decontamination

The field decontamination procedure to be used on sampling equipment which
comes into contact with groundwater samples is as follows:

o disassemble equipment, if applicable,
0 high pressure, hot water steam clean, using potable water.

The laboratory decontamination procedure to be used on sampling equipment which
comes into contact with groundwater samples is as follows:

disassemble equipment

rinse with acetone

scrub with hot soapy water

rinse three times with hot deionized water
set on aluminum foil, dull side up, air dry
bake for one hour at 200° C

wrap with aluminum foil, dull side in

OO0 O0O0O0OOo

6.5.2 Field Blanks

Field blank samples will be prepared by transferring contaminant-free deionized
water, provided by RMAL, into sample bottles in a fashion as closely similar to
actual sample collection as possible. This will involve collecting samples ;
through any non-dedicated sample equipment that is decontaminated between
samples. Field blank sample bottles will be filled, capped and taped in

_ succession with individual bottles open to the atmosphere for an equal time as
for actual process samples. Field blanks will be prepared in the area where
samples are being collected at a rate of one per day or where more than ten
samples are collected in a day at a rate of one field blank per ten samples.
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6.5.3 Sample Containers (See Table 6-4)

For PAH and Phenolics, 1 liter amber glass bottles will be used. Caps will be
fitted with pre-cleaned Teflon liners. Four bottles are required for each PAH
sample collected. One bottle is required for phenolics.

Botties will be prepared as follows:
1. Wash bottles with hot detergent water.

2. Rinse thoroughly with tap water followed by three or more
- rinses with organic-free water. _

3. Rinse with Burdick & Jackson quality redistilled acetone,
followed by equivalent quality methylene chloride.

4., Allow to air dry in a contaminant free area.
5. Caps and liners must be washed and rinsed also.

Bottles should be stored and shipped with the Teflon-1ined caps
securely fastened.

6.5.4 Sample Collection - Monitoring Wells and Piezometers

Because unanticipated or changed conditions may cause difficulty in the purging
and sampling of the monitoring wells and piezometers, flexibility in the
approach to sample retrieval is necessary. This Plan proposes that the
sampling team be given latitude in the selection of purge/sample equipment and
procedures necessary to complete the monitoring task.

Table 6-2 specifies that Prairie du Chien-Jordan Aquifer monitor well W70, St.
Peter Aquifer monitor wells W24 and W33 and Drift-Platteville Aquifer monitor
well W117 be monitored. Each well is equipped with a dedicated submersible
pump and it will be the responsibility of the sampling team to determine if the
pump is operable. In the event the dedicated pump within any individual well
is operable, well purging and sample retrieval tasks will be completed with the
aid of the pump in conformance with parameter monitoring established herein.

In the event the dedicated pump within any individual well is inoperable, the

pump will be removed and purging/sampling procedures will be as established
below.

Monitoring wells and piezometers not equipped with dedicated submersible pumps
will be purged using a nondedicated submersible pump, suction pump or bailer.
During the purging of each well, temperature, pH and specific conductance of
the purge water will be mon1tored using a Hydrolab water quality monitor (or
equivalent), Readings will be taken once per well volume. Stabilization of
these readings will indicate that purging is complete and sampling may



TABLE 6-4

SAMPLE CONTAINERS, PRESERVATION PROCEDURES, AND

MAXIMUM HOLDING TIMES

Parameter Containers Preservation!

Vater:

PAR {PPT) Four 1-1{ter amber glass bottles, cool, to 49 C; protect from -
Teflon-11ined caps light

PAH (PPB) Two 1-1{ter amber glass bottles, cool, to 4° C; protect from
Teflon-11tned caps light

Phenolics One 1-1{ter amber glass bottie, cool, to 4° C

Ref: Federal Register GuideVTnes/vol.49, M0.209/Friday, October 26, 1984/p. 43260.
1 Sample preservation will be performed immediately upon sample collectfon.

samples may be held defore analysis and still be considered valid.

Maximum Holding Time?

7 days (until extraction), 40 days after extraction

7 days {unti) extraction), 40 days after extraction

7 days (until extraction), 40 days after extraction

Samples will be analyzed as soon as possible after collection. The times listed are the maximum times that
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commence. Upon completion of well purging, samples will be collected from each
well using a stainless steel or teflon bailer and a new 1ength of nylon or
polyester rope. Al1 nondedicated purging and sampling equipment will be
decontaminated before use and between sampling points as described in Section
6.5.1.

Samples will be collected by filling each of the appropriate sample containers
in rapid succession, without prerinsing the containers with sample. The bottle
will be held under the sample stream without allowing the mouth of the bottle
to come in contact with the bailer and filled completely, and the cap securely
tightened. Bottles will be checked for air and if air is visible, the cap
removed and more sample added. Al1 sample labels will be checked for
completeness, sample custody forms completed and a description of the sampling
event recorded in the field notebook.

6.5.5 Sample Collection - Pumping Wells

At active pumping wells the sampling team will first determine that the wells
have actually been pumping during the period preceding sampling. This
information may be derived from inspecting flow recorders or from interviewing
knowledgeable persons regarding the wells (water department employees, well
owners, etc.). The information will be documented in the field notes of the
sampling team. '

Water level measurements will then be made, if practical. The normal operation
of the well will not be interrupted for the purpose of measuring water levels.
An electric tape will be used to measure water levels in pumping wells.
Sampling will proceed by filling the required containers with water from the
sampling tap as near to the well head as possible, and before any holding tanks
or treatment is encountered.

If it can not be determined that a well has been pumping at some time during
the 24 hour period preceding sampling, or if it is known the well was not
pumping, then the well shall be purged until field measurements of temperature,
pH, and specific conductance have stabilized after at least three well volumes
have been removed from the well. These measurements, water levels, and the
amount of water pumped will be recorded in the field notes.

6.6 Sample Preservation, Shipment and Storage

The samples will be iced or refrigerated at 4°C from the time of collection
until extraction. PAH's are known to be 1ight sensitive; therefore, samples
will be stored in amber-bottles and kept away from prolonged exposure to 1ight.
A11 samples will be extracted within seven days of collection, and analysis
completed within forty days following extraction.

Samples will be protected from breakage and shipped in coolers at a temperature
of 49C or less. An overnight carrier will be selected to insure delivery at
the Taboratory within 24-36 hours after collection.
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Samples received at the laboratory will be checked for 1eakage and a notation
made regarding sample temperature at time of receipt. Al1l samples should be
stored in an organic-free refrigerator at 49C. Storage refrigerators will be
kept locked to prevent unauthorized entry and to satisfy chain-of-custody
requirements.

6.7 Field Measurement Equipment

Al11 field measurement equipment will be controlled to ensure that
measurements obtained are accurate and defensible. Table 6-5 summarizes the
parameters to be monitored, the instruments to be used for each measurement,
procedures including calibration and frequency, and quality control criteria
(also refer to Appendix A, SOP 7320, Calibration and Operation of Hydrolab
Water Quality Monitor).

In addition, these measurement devices will be issued through a formal
equipment tracking system and operated by trained personnel.

6.8 Duplicate Samples

Duplicate samples will be collected by alternately filling sample bottles from
the source being sampled. For four liter sample collection one bottle will be
filled for the sample, then one bottle for the duplicate, then a second bottle
for the sample and then a second bottle for the duplicate, etc. Duplicates
will be taken for each analysis type and each sample type, at a rate of one
duplicate sample being collected for each ten samples, with a minimum of one
duplicate for any sample batch. There are two sample types for this program:
GAC Plant treated water and groundwater. For purposes of fulfilling the 10%
duplicate requirement, all the sampling points shown on Table 6-2 are the same
sample type.



Device
pH Meter
(Hydrolab)

Conductivity Meter
(Hydrolab)

FIELD MEASUREMENT EQUIPMENT QUALITY CONTROL

Calibration

Standardize in three or
more standard buffer
solutions

Standardize using two
or more KCL solutifons

TABLE 6-5

Routine Check

Method

Calibration check-analyze
standard buffer solution
Analyze duplicates

Calibration check-analyze
standard KCL solutfon

Analyze duplicates

Frequency

after every
sample

after eéery
sample
1/10 Samples

1710 Samples

Control Limits

+0.1 pH units

30.1 pH units
+10% full scale

+10% full scale
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7. SAMPLE CUSTODY

The St. Louis Park Groundwater Study is a cooperative effort between the City
and ERT, whose responsibilities include sample retrieval, and RMAL, whose
responsibilities include sample analysis. Proper sample handling and analysis
is essential to the success of the study, therefore a formal sample custody
procedure has been developed to insure the integrity of all samples. Sections
6.4 and 6.5 discuss field sampling aspects and Section 6.6 outlines
procedures for sample preservation, shipment, and storage. This section covers
quality related activities from receipt of samples at the RMAL analytical
facilities through issuance of validated analytical data and the storage of
data in the final evidence file.

7.1 Security and Recordkeeping

Samples entering the RMAL analytical facilities located in Arvada, Colorado,
proceed through an orderly chain-of-custody sequence specifically designed to
insure continuous integrity of both the sample and documentation.

Appendix A contains Standard Operating Procedures (SOP's) which address the
following aspects of facility security and sample custody

o  Building Security - SOP No. LP-RMA-0001
o  Sample Receipt and Chain of Custody - SOP No. LP-RMA-0005
0 Project Assignment Record - LP-RMA-0004
0 Sample Log-in Procedures - LP-RMA-0003
7.2 Final Evidence File

The final evidence (or data) files from RMAL will -be maintained by the City for
the period specified in the RAP. Evidence files will consist of all data
necessary to completely reconstruct the analysis, and will consist of (at a
minimum): raw data, continuing calibration checks, DFTPP tune, detection
1imits, chain of custody documentation, quality control data for blanks and
matrix spikes and results forms. In addition, the analytical report, which
contains a brief discussion of the method and a more detailed narrative of any
analytical issues is included in the package. The City will maintain these
files in a secure, limited access area under the custody of the Director of
Public Works or the City Manager. RMAL maintains all GC/MS raw data files on
tapes or other magnetic media for an indefinite period. This data will be
available upon request.
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8. CALIBRATION PROCEDURES
8.1 Low-Level (ppt) Analysis of PAH and Heterocycles

Properly calibrated instrumentation is required for accurate quantitation of
PAH and heterocycles. To accomplish this, a number of specific procedures have
been instituted in the laboratory. Prior to use of the method for low level
analysis of PAH and Heterocycles, a five-point response factor calibration
curve must be established showing the 1inear range of the analysis. For every
12 hours of GC/MS analysis, the mass spectrometer response for each PAH or
heterocycle relative to the internal standard is determined, using daily check
standards at concentrations of 40 ng/mL. Daily response factors for each
compound must be compared to the initial calibration curve. If the daily
response factors are within 35 percent of the corresponding calibration curve
value the analysis may proceed. If, for any analyte, the daily response factor
is not within +35 percent of the corresponding calibration curve value, a five-
point calibration curve must be repeated for that compound prior to the
analysis of samples.

Chromatographic peak location criteria will be established using relative
retention time. Relative retention times of daily check standards must be
within the 95 percent confidence 1imits calculated from the calibration
standards for each PAH or' heterocyclic compound. In addition, sample component
relative retention times must be within +0.1 relative retention time units of
the standard component relative retention time. Similar procedures will be
followed for the extended analysis for carcinogenic PAH in the GAC Plant and
non-criterion PAH analyses.

8.2 Total- Phenols
Calibration for the analysis of total phenols (phenolics) will be accomplished

through the selection of appropriate standards. A calibration curve will be
established to which the working calibration curve will be verified daily.
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9. ANALYTICAL PROCEDURES
9.1 Low Level Analysis of PAH and Heterocycles

A method has been developed for the analysis of selected target PAH and
heterocycle compounds at the part per trillion level (ppt, ng/L) in water. The
analysis is carried out by isolation of the target analytes by 1iquid-1iquid
extraction of the water sample with an organic solvent. Quantitation of the
isolated target analytes is performed by gas chromatography mass spectrometry
(Gc/MS) in the selected ion monitoring mode (SIM). The compounds 1isted in
Table 9-1 can be quantitatively determined using this analytical method.

Four 1-1iter volumes of sample are separated into two 2-1iter samples and
extracted with methylene chloride. Analysis of the combined and concentrated
extract is performed by gas chromatography/mass spectrometry using the selected
ion monitoring scanning mode under electron impact ionization conditions.
Specific details of this methodology can be found in Appendix B, Determination
of Low Level (Part Per Trillion) PAH and Heterocycles in Water.

9.2 Extended Analyses for Carcinogenic PAH in GAC Plant

To satisfy the requirements of the RAP Section 4.3.4, RMAL will analyze one
sample per year of the GAC treated water for the additional carcinogenic,
compounds shown on Tabie 9-2 and search for additional compounds that may be
present. RMAL will first analyze the sample according to the low level PAH
analytical methodology. A calibration standard containing the compounds shown
on Table 9-3 will be prepared and used to establish a five point calibration
curve. Al1 calibration procedures outlined in Appendix B, Determination of Low
Level (Part per Trillion) PAH and Heterocycles in Water will be followed.

The sample will be extracted, prepared and analyzed as outlined in the Tow
level PAH analytical methodology, generating quantitative results for the
compounds being regularly measured. A second injection will be made with a
selective ion monitoring program using the quantitation masses shown in Table
9-2. This will allow the extended analysis compounds to be quantitated at an
approximately 2 ppt detection limit.

Following the quantitative analyses of the regular and extended analysis
compounds, the extract will be reduced to a 50 ul final volume. An aliquot
will be analyzed using full-scan GC/MS (40-500 amu). Any peaks having a signal
to noise ratio of 5 or larger will be identified, if possible, using the
EPA/NIH mass -spectral l1ibrary. Compounds so identified will be quantitated
using the nearest internal standard and a response factor of 1.0, to a
detection 1imit of approximately 5 ppt.
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9.3 Analyses for Phenolics

Total phenolics analyses will be performed using EPA Method 420.2. The
complete methodology is contained in Appendix B, Phenolics, Total Recoverable,
Method 420.2 (colorimetric, automated 4-AAP with distillation).

9.3.1 Extended Analysis for Phenolics in GAC Plant

To satisfy the requirements of the RAP section 4.3.4, RMAL will
analyze one sample per year of GAC treated water for the acid
fraction compounds in EPA Test Method 625. The CLP protocol (Section
IV, Exhibit D, SOW 7/87) will be used for this analysis.

9.4 Expanded Analyses

If expanded analyses are required in accordance with RAP Section 9.3.3, an
addendum will be written to the QAPP to encompass these analyses.

9.5 Non-Criteria PAH Analyses

Non-criteria PAH samples will be analyzed, according to CLP Protocol, Exhibits
D and E, Section IV, Exhibit D, SOW 7/87 (see Append1x B) with the following
exceptions:

1) The compounds analyzed 1ist will be 1imited to those compounds
Tisted in QAPP Table 9-1.

2) Deuterated PAH will be used for surrogates and internal standards,
as shown on Table 9-1.

3) Matrix spikes will be analyzed as detailed in QAPP Section 11.1.4
using the select 1ist of matrix spike compounds as shown therein.

4) Surrogate and matrix spike acceptance criteria will be those given
in QAPP Section 15.1.

As described in the method, a one-liter water sample will be extracted and
analyzed, to give a reported detection 1imit of 10 parts per billion for each
compound.
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TABLE 9-1
COMPOUNDS AND MS QUANTITATION MASS IONS
Quantitation Confirmation Ion Internal
Compound Mass Jon (X Abundance) Standard Reference
Polynuclear Aromatic Hydrocarbons (PAH)
Naphthalene 128 102 (7)* 1
Acenaphthylene 152 151 (17)* 1
Acenaphthene 154 153 (93)* 1
Fluorene 166 165 (90)* 1
Phenanthrene 178 176 (19)* 2
Anthracene 178 176 (19)* 2
Fluoranthene 202 200 (17)* 2
Pyrene 202 200 (18)* 2
Benzo(a)anthracene 228 226 (22)* 3
Chrysene 228 226 (26)* 3
Benzofluoranthenes 252 250 (22)* 3
Benzo(a)pyrene 252 250 (26)* 3
Indeno(1,2,3,cd)pyrene 276 274 (21)* 3
Dibenz(a,h)anthracene 278 279 (20)* 3
Benzo(g,h,1)perylene 276 274 (25)* 3
Internal Standards
1) Acenaphthene-d10 164 --
2) Phenanthrene-d10 188 --
3) Benzo(a)pyrene-di2 264 --
Surrogates
1) Naphthalene-d8 136 1
2) Fluorene-dl0 176 1
3) Chrysene-di2 240 2

*The % abundance for the confirmation ion is a typical value obtained during

the method detection limit study.

Although these ratios will vary, the

relative intensities of confirmation ions must agree within plus or minus 20%
between the calibration standard for any given day and the samples run on that

day.
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TABLE 9-1 {Continued)
COMPOUNDS AND MS QUANTITATION MASS IONS
Quantitation Confirmation lon Internal
Compound Mass Ion (X Abundance) Standard Reference

Heterocycles and Other PAH

Indene

Indole
2,3-dthydroindene
2,3-benzofuran
Quinoline
Benzo(b)thiophene
2-methylnaphthalene
1-methylnaphthalene
Biphenyl

Carbazole
Dibenzofuran
Acridine
Dibenzothiophene
Perylene
Benzo(e)pyrene

Internal Standards

1) Acenaphthene-d10
2) Phenanthrene-d10
3) Benzo(a)pyrene-d12

Surrogates

1) Naphthalene-d8
2) Fluorene-dl0
3) Chrysene-d12

116
117
117
118
129
134
141
141
154
167
168
179
184
252
252

164

188
264

136
176
240

115

90
118

90
102

89
115
115
153
166
139
178
139
250
250

(108)*
(52)*
(57)*
(31)*
(20)*

(8)*
(31)*
(28)*
(35)*
(28)*
(40)*
(26)*
(19)*
(24)*
(35)*

*The % abundance for the confirmation ion is a typical value obtained during
Although these ratios will vary, the
relative intensities of confirmation ions must agree within plus or minus 20%
between the calibration standard for any given day and the samples run on that

the method detection limit study.

day.



QUALITY ASSURANCE PROJECT PLAN ‘Page: 41 of 68
Date: Jan. 1988
Number: RAP 3.2.
Revision: 2

TABLE 9-2
EXTENDED ANALYSIS CARCINOGENIC PAH

Compound Quantitation Mass
benzo(c)phenanthrene 226
dibenz(a,c)anthracene 278
dibenzo(a,e)pyrene 276
dibenzo(a,h)pyrene 276
dibenzo(a,i)pyrene | 276
7,12-dimethylbenz{a)anthracene 256

3-methylcholanthrene 268
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TABLE 9-3
RELATIVE RETENTION TIMES AND CONFIDENCE LIMITS FOR THE COMPOUNDS
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODOLOGY

Absolute
Retention Time Avg. RRT SD % RSD 95% Confidence Limits
(minutes) '
Benzofuran 8:03 0.550 0.015 2.807 .520-0.580
Dihydroindene 8:45 0.590 0.016 2.765 .558-0.622
Indene 8:54 0.598 0.016 2.699 .566-0.630
" Naphthalene-d8(Surr.) 11:14 0.733 0.017 2.289 .699-0.767
Naphthalene 11:16 0.735 0.017 2.289 .701-0.769
Benzo(b) thiophene 11:25 0.743 0.017 2.258 .709-0.777
Quinoline 12:06 0.783 0.017 2.140 .749-0.817
Indole 12:55 0.824 0.018 2.167 .788-0.860

2-methylnaphthalene = 12:59 0.832 0.017 2.084 .798-0.866

"0

0

0

0

0

-0

0

8
1-methylnaphthalene 13:15 0.848 0.017 2.055 0.814-0.882
Biphenyl 14:12 0.901 0.017 1.921 0.867-0.935
Acenaphthylene . 15215 .0.962 0.018 1.822 0.927-0.988
Acenaphthene 15:44 "0.988 0.018 ‘- 1.849 0.952-1.024
Dibenzofuran 16:09 -~ 1.011 -0.018 -~1.791 - 0.975-1.047
Fluorene-d10(Surr.) 16:57 0.872 0.015 * 1.735 ~ 0.842-0.902
Fluorene 17:01 0.875 0.015 -1.745 0.845-0.905
Dibenzothiophene 19:08 0.974 0.016 1.617 0.942-1.006
Phenanthrene 19:28 0.988 - 0.016 1.589 0.956-1.020
Anthracene 19:34 0.994 0.016 1.597 0.962-1.026
Acridine 19:42 0.999 0.016 1.572 0.967-1.031
Carbazole 20:02 1.013 0.015 1.487 0.983-1.043
Fluoranthene 22:32 1.130 0.017 1.461 1.096-1.164
Pyrene 23:07 1.157 0.017 1.443 1.123-1.191
Benz(a)anthracene 26:16 0.873 0.012 1.325 0.849-0.897
Chrysene-d12 (Surr.) 26:18 0.874 0.012 1.320 0.850-0.898
Chrysene 26:22 0.876 0.012 1.320 0.852-0.900
Benzofluoranthenes 29:00 0.960 0.014 1.501 0.932-0.988
Benzo(e)pyrene 29:34 0.984 0.016 1.590 0.952-1.016
Benzo(a)pyrene 29:44 0.988 0.016 1.615 0.956-1.020
Perylene 29:55 0.996 0.016 1.644  0.964-1.028
Indeno(1,2,3 cd)pyrene 32:31 1.114 0.025 .2.276 1.064-1.164
Dibenz(ah)anthracene 32:36 1.113. 0.031 2.743 1.051-1.175
Benzo(ghi)perylene 33:17 1.149 .0.028 2.422 1.093-1.205
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10. DATA REDUCTION, VALIDATION AND REPORTING
10.1 Data Reduction and Validation

A1l project data will be subjected to a three-tier review process including
review by operations, the data review group for inorganics, GC/MS, and
chromatography and the final review by the project or client managers prior to
its release to the client. The review process has been developed to minimize
errors associated with sample processing, sample analysis and data reporting
and to ensure that information pertaining to a given sample is well documented.

Appendix A contains Standard Operating Procedures (SOP's) for laboratory data
review. Refer to SOP No. LP-RMA-0002 for information relative to review
policies and processes.

10.2 Turnaround Time

In accordance with Section 3.2 of the RAP, RMAL has agreed to a 30 working day
turnaround. The City, however, makes no enforceable commitment under the RAP
except for a maximum of 7 days from sampling for extraction of organics and 40
days following extraction for analysis of organics. For non-organic analyses,
the City makes no enforceable commitment under the RAP except to meet the
recommended maximum analytical holding times.

10.3 Reporting/Data Deliverables

RMAL shall submit reports and data packages to the City in a format described
in Exhibit B of Organic SOW 7/87 for the Contract Lab Program. The reports and
data packages will be compiled by the City.

The various items in the data package are listed below:

0 Sample Traffic Reports or Chain-of-Custody
0 Sample Data Summary Package Including:
Case narrative
Tabulated target compound results by fraction
Surrogate spike analysis results by fraction
Matrix spike/matrix spike duplicate results by fraction
Blank data by fraction
0 Sample Data Package including:
Case narrative
Traffic reports
Volatiles Data
Semivolatiles Data
Pesticide Data

The volatiles, semivolatiles and pesticides data packages will include a QC
summary, the raw sample data, standards data and raw QC data.
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The City will present reports in a manner consistent with the requirements of
the RAP. In addition, data packages containing all elements 1isted above will
be presented for up to 10 percent of the sample analyses completed. The EPA
shall be responsible for identifying the specific sample analyses for which
data packages will be provided.

10.4 Reporting Requirements for Samples Exceeding Advisory Levels or Drinking
Water Criterion

For active drinking water wells, RMAL will notify the City of St. Louis Park by
telephone, within 24 hours of completing an analysis, whenever a sample
analysis is shown to exceed the following Advisory Levels or Drinking Water

Criterion:
[¢]

Advisory Drinking Water
Parameter Level Criterion
Sum of Benzo(a)pyrene and 3.0 ng/L* 5.6 ng/L
Dibenz(a,h)anthracene*
Total Carcinogenic PAH 15 ng/L** 28 ng/L**
Total Other PAH 175 ng/L 280 ng/L

*Or the detection 1imit, whichever is largest.

**Djfferent concentrations for additional carcinogenic PAH may
be established in accordance with the procedure specified in
Part D.1 of the Consent Decree.

10.5 Final Evidence Files

The final evidence (or data) files from RMAL will be maintained by the .
City for the period specified in the RAP. Evidence files will consist of all
data necessary to completely reconstruct the analysis, and will consist

of, (at a minimum): raw data, calibrations, QC, detection 1imits, result
forms and the analytical report. The City will maintain these files in a
secure, limited access area under the custody of the Director of Public Works
or the City Manager.
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11. INTERNAL QUALITY CONTROL CHECK
11.1 Low-level PAH Analyses/Extended Analyses/Non-Criteria PAH Analyses

A program ensuring proper laboratory operation includes a number of types of
methodological checks. These include detection 1imit studies, method and
solvent blank analyses, surrogate analyses, matrix spike analyses and duplicate
analyses. The following quality control checks have been developed
specifically for the Reilly Tar and Chemical Corporation N.P.L. site, St. Louis
Park, Minnesota.

11.1.1 Method Detection Limit -

RMAL has determined the method detection limits for the part per trillion PAH
analysis of water samples, utilizing GC/MS selected ion monitoring, according
to the method described in Appendix B to Part 136 of the Friday, October 26,
1984 Federal Register, Vol. 49, No. 209 - Definition and Procedure for the
Determination of the Method Detection Limit - Revision 11.1. Table 11-1 lists
the compounds, the observed concentrations of seven replicates spiked at 5
parts per trillion, the standard deviations and the method detection 1limits.

These calculated method detection 1imits will be used in sample reporting as
follows: ' '

0 Analytes detected at concentrations greater than or equal to the
calculated method detection 1imits will be reported with no
qualifiers.

0 Analytes that are detected at concentrations less than the calculated
method detection limits will be reported followed by a "J" qualifier
which is used in the EPA Contract Lab Program (CLP) to indicate that
a reported value is below the method detection limit.

11.1.2 Method Blank

The labofatory will analyze method blanks according to CLP protocol. A method
blank analysis must be performed once:

] each Case, OR

0 each 14 calendar day period during which samples in a Case are
received (said period beginning with the receipt of the first sample
in that Sample Delivery Group), OR

0 each 20 samples in a Case that are of similar matrix (water or soil)’
or similar concentration (soil only), OR
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0 whenever samples are extracted by the same procedure (separatory
funnel, continuous liquid-1iquid extraction, or sonication),

whichever is more frequent, on each GC/MS or GC system used to analyze
samples.

The method blank results associated with the sample batch will not be used to
correct the observed sample concentrations in that batch. If an analyte is
found in the method blank as well as in the sample, a "B" data qualifier will
be added to the analyte reported in the analytical results table. This will
indicate to the user the possibility of blank contamination.

11.1.3 Surrogates

The laboratory will spike all samples and quality control samples with
deuterated PAH surrogate compounds. The surrogate compounds will be spiked
into the sample prior to extraction and, thus, will measure individual sample
matrix effects associated with sample preparation and analysis. They will

include naphthalene-dg, fluorene-dygq and chrysene-d at a sample
concentration level % 10 ng/L (pp%? or 20 ug/L (p %5

A sample will be invalid for quantitative use in this program only if the
recovery of any one or more of the surrogates falls outside the acceptance
criteria. The initial acceptance criteria used for this program are the
criteria established by ERT for these surrogates during 1986. The surrogate
recovery acceptance criteria will be updated quarterly. RMAL will take
corrective action whenever the surrogate recovery for any one or more
surrogates is outside the following acceptance criteria:

Surrogate Acceptance Criteria %

' Low-1evel Non-criteria
Naphthalene-d8 : 14-108 25-175
Fluorene-d10 41-162 25-175
Chrysene-d12 10-118 25-175

The following corrective action will be taken when required as stated above:

a) Check calculations to assure there are no errors;

b) Check internal standard and surrogate solutions for degradation,
contamination, etc., and check instrument performance,

c) Reanalyze the sample or extract if the steps in part a) or b) fail
to reveal a problem. If reanalysis of the extracts yields
surrogate spike recoveries within the stated 1imits, then the
reanalysis data will be used. Both the original and reanalysis
data will be reported.

d) Ifa),b)orc)do not correct the problem, the data for that
sample will be reported but will not count towards satisfying the
monitoring requirements of the RAP.
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11.1.4 Matrix Spikes

The Taboratory will spike and analyze 5% matrix spike samples. RMAL will spike
seven representative compounds into water from the GAC plant or other well for
ppt analyses and field collected for ppb analyses. These compounds and the
spiking levels are listed below:

- pPT PPB
Naphthalene 20 ng/L 50ug/L
Fluorene 20 50
Chrysene 20 50
Indene 20 50
Quinoline 20 50
Benzo(e)pyrene . 20 50
2-methy1 naphthalene 20 50

RMAL will validate the analytical data by utilizing matrix spike sample
recovery criteria in conjunction with the surrogate recovery criteria. If the
criteria for the matrix spike are met, only samples which do not meet the
surrogate recovery criteria in that batch will be considered invalid. If the
matrix spike criteria are'not met, the matrix spike analysis will be repeated.
If the subsequent matrix spike analysis meets the criteria, the data will be
considered valid. If the second matrix spike analysis does not meet the
criteria, the data for the sample will be reported but qualified as being
outside of the acceptance 1imits of the method. Both the original and
reanalysis data will be reported.

The initial matrix spike criteria for data validity are as follows:
o The average of the percent recoveries for all seven compounds must
fall between 20 and 150 percent.
0 Only one compound can be below its required minimum percent
recovery. These minimum percent recoveries are:

1) 10% for chrysene, and benzo(e)pyrene, and
2) 20% for all other compounds.

Criteria for data validity for each individual matrix spike compound will be
developed as data is collected and will be updated on a quarterly basis.

Both matrix-spike and surrogate spike recoveries will be used in assessing
quality assurance/quality control for RMAL's analytical work.

11.1.5 Duplicates

The Taboratory will analyze 10% duplicate samples. Percent difference between
duplicates will be calculated for each detected compound.
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11.2 Phenolics Analyses
11.2.1 Calibration and Analysis

The calibration and analysis procedures and acceptance criteria for
the total phenolics analyses will be as described in EPA Method
420.2. A five-point cal1brat1on curve will be run daily prior to the
analysis of any samples.

The calibration and ana1ys1s procedures and acceptance criteria for
the acid fraction compounds in the annual GAC plant sample will be
those given in the CLP protocol (SOW 7/87, Exhibits D and E).

11.3 Expanded Analyses

If expanded analyses are required in accordance with RAP Section 9.3.3, an
addendum will be written to the QAPP to encompass these analyses.
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12. PERFORMANCE AND SYSTEM AUDITS

RMAL participates in a wide variety of certifications, programs and contracts,
and is therefore subjected to rigorous external performance evaluations and
audits by the EPA, numerous other state and federal government agencies, and
industrial clients. The purpose of these audits is to ensure that labbratory
sample control, analysis, data and documentation meet stringent regulatory .
requirements and that these procedures comply with good laboratory practices.

In addition to external audits and site visits, RMAL is subject to the
following Enseco (RMAL's corporate partner) audits:

1. Weekly walk-throughs by the laboratory dA Officer and Safety Officer
2. Monthly systems audits conducted by the laboratory QA Officer

3. Quarterly audits conducted by'the Corporate Vice President of Qua1ity
Assurance .

4. Special audits by the laboratory QA Officer and Corporate Vice President
| of Quality Assurance when problems are identified.

Another form of evaluation is the anlysis of blind samples, a procedure
important to assessing the true quality of the analytical system. As
participants in the EPA Contract Laboratory program (CLP) and other contracts

and certifications, RMAL is required to analyze blind samples for organics and
inorganics on a quarterly basis.

In addition to mandatory blind samples from regulatory agencies, RMAL routinely
analyzes internal check samples as described below:

1. Laboratory control samples (LCS) and surrogate control samples (SCS).

2. Samples originally submitted to RMAL are resubmitted as blind samples to
either RMAL or to other Enseco laboratories for comparison. The results
are evaluated by the Corporate Vice President of Quality Assurance, the
Laboratory QA Officer, and senior staff scientists. :

3. An independent commercial firm is contracted to provide all Enseco
laboratories with blind check samples on a quarterly basis. Results of
such samples are evaluated by both the outside firm and by Enseco's
Corporate Vice President of Quality Assurance.

The - following-pages summarize the certification status of RMAL on a national
basis. The majority of these certifications require the successful completion
of performance evaluation samples and laboratory audits.
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ROCKY MOUNTAIN ANALYTICAL
a Division of ENSECO, INC.

NATIONAL CERTIFICATION STATUS
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1. State of Colorado:

Agency: Colorado Department of Health
Lab ID: (C0026
Effective Date: August 10, 1984
Expiration Date: renewal in January, 1987
Permit for: Monitoring Drinking Water Samples {SDWA)
Analyses:
Nitrate
Fluoride
Trace Metals (As,Ba,Cd,Cr,Pb,Hg,N03,Ag,Na)
Chlorinated hydrocarbons (Endrin, Lindane,
Methoxychlor, Toxaphene)
Chlorophenoxys (2,4-D; 2,4,5-TP Silvex )
Total Trihalomethanes (Bromodichloromethane,
Dibromochloromethane, Bromoform, Chloroform)

Comments: Letter on file in QA office

2. State of Florida:

Agency: Department of Health and Rehabilitative Services
Lab ID: 87278
Effective Date: July 1, 1986
Expiration Date: renewal June 30, 1987
Permit for: Monitoring Drinking Water samples (SDWA)
Analyses:
Primary Inorganic: Fluoride
Trace Metals as in (1) above
Secondary Inorganic Parameters
Organic: Chlorinated hydrocarbons as in (1) above
Chlorophenoxy acids as in (1) above
Trihalomethanes: As in (1) above
Volatile Organic Compounds
Purgeables
Pesticides
Base Neutral/Acid Extractables

Comments: Letter, certificate on file in QA office
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3.

State of Utah:

Agency: Utah Department of Health'
Lab ID: Certificate No. E-83 Class I
Effective Date: June 2, 1987

Expiration

Permit for:
Analyses:

Comments:

Date: renewal annually pending successful completion
of WS, WP and/or Utah Department of Health PE
samples.

Analysis of Environmental samples

Trace metals

Minerals

Nutrients

Demand

Organic: Herbicides, Pesticides, PCB's, TOX, Priority
Pollutants, Trihalomethanes, Volatile Organics

Miscellaneous: EP-Toxicity, Solids, Sulfides, Phenols,

Turbidity, Corrosivity, Res. Chlorine

Letter and certificate on file in QA office.

State of New York

Agency: Department of Health
Lab ID: 10809
Effective Date: September 23, 1986

Expiration
Permit for:

Comments:

Date: 12:01 AM April 1, 1987
Approval for Potable and Non-Potable analyses

Ned Smith, Program Administrator, informed RMAL that this
certification must be recognized by all agencies in

New York. A six page list of parameters included in this
certification is on file in the QA office. This
certification is INTERIM pending successful analysis of
PE samples twice annually.

An audit was conducted February 3-4, 1987,
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5. State of New York

Agency: Department of Environmental Conservation
Lab ID: N/A

Effective Date: N/A

Expiration Date: N/A

Permit for: N/A

Comments: IN PROGRESS. PE sample results (RMAL #61942) submitted 9/23/86.
Certification granted by this agency is NOT recognized by the
State Department of Health, and is only valid for contracts
awarded by this agency. Laboratory audit is scheduled for
January 21, 1987. Performance evaluation samples were
satisfactorily analyzed. On January 22, 1987, representatives
of this agency were at RMAL to discuss the possibility of
extending ERCO's current contract to have RMAL absorb the
overflow work. This arrangement most 1ikely will begin March,
1987.

6. State of New Jersey:

Agency: Department of Environmental Protection
Lab ID: 45556

Effective Date: N/A

Expiration Date: N/A

Permit for: Perform Water Pollution Analyses

Comments: IN PROGRESS. RMAL is currently certified for EPA-CLP work ONLY.
Performance evaluation samples (RMAL nos. 62071, 62104)
currently in house were satisfactorily analyzed. Full
certification pending receipt of method validation work for
methods 601, 602, 608, 612, 624, 625 and an unannounced lab
audit by January 31, 1987. Method validation work for 601, 602,
608, 624, and 625 complete. Awaiting results for 612. )
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7.

US Army Corps of Engineers:

Agency: US Army Corps of Engineers
Lab ID: N/A
Effective date: (will be processed based on RMAL performance on 61647 PE,
and a lab audit)
Expiration Date: (unknown at present)
Permit for: Analysis of water and soil samples
Analyses:
RCRA Metals (Sb,As,Ba,Be,Cd,Pb,Hg,Ni,Se,Aq,T1)
Organochlorine Pesticides, Method 608 (Aldrin, BHC, Chlordane,
. DDD, DDE, DDT, Dieldrin, Endosulfans, Endrin, Heptachlor,
Heptachlor epoxide, Toxaphene)
PCB's
Volatiles, Method 624
Base/Neutral/Acids, Method 625

Comments: PE samples completed and results submitted 7/21 and 8/1.
Richard Karn from the Corps of Engineers informed RMAL on
8/20/86 that all results for the performance samples RMAL
project 61647 were within acceptance criteria.

US Army Toxic and Hazardous Materials Agency (USATHAMA)

Agency: USATHAMA, Aberdeen Proving Ground, MD
Lab ID: N/A
Effective Date: June 1986 (retroactive to July 1985)
Expiration Date: N/A
Permit for: Extraction and analysis of Soil samples
Analyses:
Semivolatile Organics in soils/sediments
Volatile Organics in soils/sediments
Metals in soil by ICP
Arsenic in soil by Graphite Furnace AAS
Mercury in soil by Cold Vapor AAS
DBCP in soil by GC/ECD
Fluoride in soils by ISE

Comments: USATHAMA certification is only applicable to USATHAMA projects.
Once obtained, certification can be used in conjunction with any
project identified by the project commander
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9.

10.

Contract Laboratory Program (CLP):

Agency: USEPA
Lab ID: N/A. . . A1l contracts registered under RMAL
Effective Date: RMAL has been involved since inception in 1980
Expiration: Certification is obtained on a contract basis and expires
with that contract. Each contract requires a pre-award
evaluation. o
Permit for: RAS work for Organic Inorganic parameters and Dioxin. RMAL
has performed SAS work on occassion. All environmental
samples
Analyses: Work under CLP guidelines consists of: '
A11 priority pollutants listed under Clean Water Act
HSP compounds: '
' Volatile Organics . . Purge/Trap--GC/MS
Semivolatile Organics . . Extraction--GC/MS
Pesticides and PCB's . . Extraction--GC/ECD
Metals (& Cyanide) . . ICP/GFAAS

Comments: RMAL is one of only five laboratories that have participated in
all three areas. RMAL is frequently consulted regarding changes
in methodologies, and is a well respected participant.

CDC Toxicology Blood Lead Proficiency Program

Agency: OSHA-Center for Disease Control (CDC)

Lab ID: 050043

Effective Date: 3rd quarter 1986

Expiration Date: This program is being deleted in 1987
Permit for: Analysis of Blood Lead Content

Analysis: Lead in Blood (GFAAS)

Comments: The most recent 1ist of approved laboratories (March 3, 1986) is
titied the September 1985 List and covers Quarters 1, 2 & 3 for
1985) this 1ist expired March 7. In order to be an approved
laboratory, a minimum of 8 out of 9 PE samples in 3 consecutive
quarters must fall within acceptance 1imits. RMAL scored 2 of 3
correct for Quarter 4, 1985, as well as 3 of 3 for Quarter 1 &
2, 1986. This qualifies RMAL for certification, and the next
list will reflect this. The CDC will confirm certification
status by phone in the interim. This program will end with the
first quarter, 1987.
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11.

12.

NPDES: Discharge Monitoring & Reporting QA (DMRQA)

Agency: USEPA
Lab ID: Anaconda Minerals (C00029793)
Effective Date: N/A :
Expiration Date: Annual re-evaluation
Permit for: Analysis of water samples for NPDES Inorganics
Analyses:
Metals: Sb,As,Be,Cd,Cr,Cu,Pb,Hg,Ni,Se,Ag,T1,Zn (Total)
Cyanides '
Phenols _ ‘
Conventional Pollutants: Br, Res. Cl1, Color, Coliforms,
F,NO3,0rg. N,0&G,TP,S04,5=S03,MSAB,Al ,Ba,B,Co;Fe,
Mg.Mo,Mn,Sn,Ti (Total)

Comments: The results for DMR QA studies 004, 005, and 006 are on file in
the QA office. RMAL analyzes PE samples annually and uses the
muitiple permit option to report the results to several clients.
An audit was performed by the Region VIII EPA and Frontier 0il
on December 9 and 15, 1986. Several minor compliance problems
were discovered. These problems have since been corrected.

State of Oklahoma

Agency: Water Resources Board

Lab ID: 8614 :
Effective Date: January 1, 1987 (PENDING)
Expiration Date: June 30, 1987 '
Permit for: Analysis of environmental samples

Comments: A complete 1ist of certified parameters is available in the QA
office as well as a certificate from the state, and a complete
report on performance evaluation results.
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13.

14.

State of Oregon:

Agency: Department of Health
Lab ID: N/A

Effective Date: N/A
Expiration Date: N/A

Permit for: N/A

Comments: IN PROGRESS. RMAL has contacted the state office, and was told
that repiprocal certification may be granted if Colorado's
regulatory criteria are as stringent as those in Oregon.
Acceptable performance on all parameters within the USEPA Water
Supply Series (WS) and Water Pollution Series (WP) is required
at least once annually. An application was filed in October
1986. A follow-up telephone call in January of 1987 was made to
inquire about the status. The Agency Director informed RMAL
that the issue of allowing out-of-state laboratories had been
passed to the Attorney General for a ruling. An off the record
opinion was offered that such certifications would only be given
to contiguous states.

State'of California

Agency: Department of Health Services

Lab ID: N/A

Effective Date: N/A

Expiration Date: N/A

Permit for: Hazardous Waste Testing Certification

Comments: Tony Wong has been negotiating for all ENSECO labs to be
certified by this agency. He is only awaiting their acceptance
of his proposal that all labs will meet CAL's QA windows for
accuracy and precision.
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15.

Permit to Move Quarantined Soil

Agency: US Department of Agriculture

Permit No.: S-2899

Lab ID: N/A

Effective Date: November 15, 1985

Expiration Date: November 30, 1990

Permit for: To receive shipments of soil samples from foreign countries
for laboratory analysis. Applicable quarantines are: (80)
Witchweed, (81) Imported Fire Ant, and (85) Golden Nematode

Comments: Soil samples received under this permit must be enclosed in
polyethylene containers, and be less than 1 1b. in weight. Al1l
samples must be kept under locked chain of custody while in
possession, and must be disposed of by incineration at a
hazardous waste facility.
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13. PREVENTIVE MAINTENANCE

Since instrumental methods of analysis require properly maintained and
calibrated equipment, the operation and maintenance of modern analytical
instrumentation is of primary importance in the production of acceptable data.
In order to provide this data, RMAL subscribes to the following programs:

()] maintenance agreements/service contracts with instrument
manufacturers
0 laboratory preventive maintenance program

13.1 Service Contracts

Analytical equipment utilized by RMAL laboratory personnel for this project are
covered by maintenance agreements with the instrument manufacturers. These
manufacturers provide for both periodic "preventive" serv1ce calls as well as
the non-routine or emergency calls.

13.2 Instrument Logbooks

Individual instrument logbooks are maintained for each piece of equipment and
located near the instrument. General information contained in the 1ogbooks
include:

0 Inventory information:
equipment name, model number, serial number, manufacturer, date of
acquisition, original cost

0 Service tasks and intervals:
cleaning, calibration, operation based on the manufacturer's
recommended schedule, and previous laboratory experience

0 Service record:
date of breakdown, date of return to service, downtime, problems,
repairs, cost of repairs, who performed the repairs, parts
required, etc.

0 calibration/performance checks

() daily operational notes

Analysts are referred to manufacturers' operating manuals for specific
procedures to be followed in the operation and/or maintenance of the individual
instruments.

Laboratory preventive maintenance includes any tasks that can be performed in-
house, i.e., systematic cleaning of component parts as recommended in the
instrument manual. If problems-cannot be corrected by laboratory personnel,
the instrument service representative is contacted and a service call requested
to correct the problem.
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14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS

A quality control program is a systematic process that controls the validity of
analytical results by measuring the accuracy and precision of each method and
matrix, developing expected control 6imits, using these limits to detect errors
or out-of-control events, and requiring corrective action techniques to prevent
or minimize the recurrence of these events.

14.1 External and Internal Components

The accuracy and precision of sample measurements are influenced by both
external and internal factors. External factors or errors are those associated
with field collection and sample transportation. Internal factors or errors
are those associated with sample preparation and analysis. External factors are
defined briefly in Section 14.1.1. Internal factors are defined in Section
14.1.2. These internal components associated with laboratory practices,
procedures, and controls of data quality confidence are presented in further
depth.

14.1.1 External Components: Accuracy and Precision Measurements

The results for quality control samples taken in the field represent the best
estimates of accuracy and precision for the samples, since these values reflect
the entire process from sample collection through sample analysis. Below is a
brief description of the information provided by each of these control samples:

0 Field matrix spike - provides an estimate of bias based on
recovery; includes matrix effects associated with sample
preservation, shipping, preparation, and analysis.

0 Field collected samples or replicates - independent samples
collected at the same point in space and time. These give the best
measurement of precision for sample collection through
analysis.

0 Field duplicate - a sample that has been divided into two or more
portions. The analytical values obtained for each of these
portions gives a second best measurement of precision for the
entire sampling and analysis scheme.
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14.1.2 Internal Components: Accuracy and Precision Measurements

The results of quality control samples created in the laboratory represent
estimates of analysis and precision for the preparation and analysis steps of
sample handling. This section describes the quality control-type information
provided by each of these analytical measurements. The frequency of each of
these measurements is discussed in Section 11.0, Internal Quality Control

Checks.
Accuracy Measurements
0 Laboratory fortifications - provide an estimate of bias based on

recovery of the compounds analyzed for the sample batch,
incorporating matrix effects associated with sample preparation and
analysis.

Surrogates - provide an estimate of bias based on recovery of
similar compounds, but not the compounds analyzed, for each sample,
incorporating matrix effects associated with sample
preparation and analysis.

Internal standard - an analyte that has the same characteristics as
the surrogate, but is added to each sample in a batch,

just prior to analysis. It measures bias or change in instrument
performance from sample to sample, incorporating matrix effects
associated with the analysis process only.

Analysis matrix spikes - The analysis matrix spike is added prior
to analysis. These spikes are similar to the internal standard;
however, the analyte used is the same as that being analyzed and
usually is added to a selected few samples in a batch of analyses.
It incorporates matrix effects associated with the analysis step
only.

Precision Measurements

o

Laboratory duplicates - a sample that has been homogenized and
split into two equal portions before the method sample preparation
process. It measures sample precision associated with the
preparation through analysis.

Analysis replicate - a sample solution or extract that has been
split before analysis; measures sample precision associated with
the analysis only
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15. CORRECTIVE ACTION

Corrective actions are required whenever an out-of-control event or potential
out-of-control event is noted. The investigative action taken is somewhat
dependent on the analysis and the event.

Generally, out-of-control events or potential out-of-control events are noted
on an out-of-control event form (see Figure 15-1). This form is part of the
data package and, thus, must be completed prior to data approval. If an out-
of-control event does occur during analysis, for instance, a surrogate recovery
falls outside the expected range, the analyst must describe on this form: the
event, the investigative and corrective action taken, and the cause of the
event, and notify the Laboratory Quality Control Director. In some cases,
investigation of an out-of-control event will reveal no problems. In such
cases, only the event and the investigative action is recorded. If an out-of-
control event is discovered during data package review, the Laboratory Quality
Control Director notifies the supervisor for corrective action.

15.1 Low-level PAH Analyses/Extended Analyses/Non-Criteria PAH Analyses
15.1.1 Surrogates

The 1aboratory will use the surrogates: naphthalene- d fluorene-dyn and
chrysene-dy, at a sample concentration level of 10 ng/L (ppt) or 28 ug/L (ppb).
RMAL will calculate the percent recovery of each surrogate for each sample.
Corrective action will be taken whenever the surrogate recovery for any one or
more surrogates is outside the following acceptance criteria:

Surrogate Acceptance Criteria %
Low-1evel Non-criteria

Naphthalene-d8 14-108 25-175

Fluorene-d10 41-162 25-175

Chrysene-d12 10-118 25-175

The surrogate recovery acceptance criteria will be updated quarterly.
The following corrective action will be taken when required as stated above:

a) Check calculations to assure there are no errors;

b) Check internal standard and surrogate solutions for degradation,
contamination, etc., and check instrument performance;

¢) Reanalyze the sample or extract if the steps in part a) or b) fail
to reveal a problem. If reanalysis of the extracts yields
surrogate spike recoveries within the stated l1imits, then the
reanalysis data will be used. Both the original and reanalysis
data will be reported.
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CORRECTIVE ACTION REPORT

PROBLEM
riefly describe problem and QC Lot involved)

’ANALYST RESPONSE
{Describe corrective actions taken and results)

Analyst: Date:

| SUPERVISOR COMMENTS - :
{Comment on corrective measures taken. Evaluate the effect of
the problem on sample data.)

Supervisor: Date

QUALITY ASSURANCE APPROVAL
{Comment on any necessary follow-up.)

QA Coordinator: - Date:

FIGURE 15-1
Out of Control Event Form
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d) Ifa), b)orc)donot correct the problem, the data for that
sample will be reported but will not count towards satisfying the
monitoring requirements of the RAP.

15.1.2 Matrix Spikes
RMAL will use seven representative compounds spiked into a sample of water

collected in the field. These compounds and the spiking levels are listed
below: -

PPT PPB
Naphthalene 20 ng/L 50ug/L
Fluorene 20 50
Chrysene 20 50
Indene 20 50
Quinoline 20 50
Benzo(e)pyrene 20 50
2-methyl naphthalene 20 50

The initial matrix spike criteria for data validity are as follows:

0 The average of the percent recoveries for all seven compounds must
fall between 20.and 150 percent.

0 Only one compound can be below its required minimum percent
recovery. These minimum percent recoveries are:
1) 10% for chrysene, and benzo(e)pyrene, and
2) 20% for all other compounds.

Criteria for data validity for each individual matrix spike compound will be
developed as data is collected and will be updated on a quarterly basis.

If the matrix spike criteria are not met, the matrix spike analysis will be
repeated. If the subsequent matrix spike analysis meets the criteria, the data
will be considered valid. If the second matrix spike analysis does not meet
the acceptance criteria, the data will be reported but qualified as being
outside of the acceptance 1imits of the method. Both the original and
reanalysis data will be reported. Both matrix spike and surrogate spike
recoveries will be used in assessing quality assurance/quality control for
RMAL's analytical work.

15.2 Expanded Analyses
If expanded analyses are required as stated in the RAP Section 9.3.3, an

addendum will be written to this QAPP encompassing all methodological and
quality control procedures.
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15.3 Other Corrective Actions

These sections discuss corrective actions which will be taken in the event that
a sample or sample extract is lost or destroyed during shipment, storage or
analysis, or in performance and system audits.

15.3.1 Samples

In order to minimize the possibility of sample destruction during shipment, six
1-1iter bottles will be taken for all low-level (ppt) samples. For all samples,
field blanks, duplicates, and matrix spikes subsequent extraction and analysis
will be conducted on four intact 1-liter bottles. Al11 field blanks will be
collected in duplicate. One field blank will be analyzed with the sample set
and the duplicate will be extracted and held. In the event that the field
blank is lost during analysis or invalidated, the duplicate field blank will be
analyzed and reported.

If less than four liters of a sample remains after shipment and storage for
analysis, the City will be notified and another sample will be collected and
shipped to the laboratory for analysis. The analysis report for the sample
batch containing the affected sample will clearly note in the discussion
section that a replacement sample was taken.

15.3.2 Sample Extracts

If a sample extract is broken or lost during analysis, the City will be
notified and another sample will be collected and shipped to the laboratory for
analysis if necessary, depending upon the data completeness requirements for
the specific sample type. The analysis report for the sample batch containing
the affected sample will clearly note in the discussion section that a
replacement sample was taken. .

15.3.3 Quality Control Samples

If a method blank, or matrix spike is lost or broken during analysis, a
replacement QC sample will be sampled and analyzed. The analysis report will
clearly note that a replacement QC sample was analyzed.

If a field blank is lost or broken during shipment, storage, or analysis, no
replacement will be analyzed. The analysis report for the sampie batch
associated with the field or shipping blank will clearly note in the discussion
section why the data is unavailable. If the interpretation of the data from
samples associated with the affected field blank warrant it, resampling of the
entire batch may be conducted. This decision would be reached by concurrence
of the EPA, MPCA and City project leaders.



QUALITY ASSURANCE PROJECT PLAN Page: 66 of 68
Date: Jan. 1988
Number: RAP 3.2.
Revision: 2

15.3.4 Performance and System Audits

Each systems audit is immediately followed by a debriefing, in which the
auditor discusses his findings with the laboratory representatives. The
debriefing serves a two-fold purpose. First, laboratory management is afforded
an early summary of findings, which allows them to begin formulating corrective
strategies, and second, the auditor has a chance to test preliminary
conclusions and to correct any misconceptions before drafting his report.

The systems audit report {which may or may not contain performance audit
findings) is first issued in draft to the Laboratory Quality Control

Director. The QC Director distributes the draft to the Laboratory

Director and appropriate supervisors to solicit comments and/or rebuttals.
These responses are forwarded, in writing, to the auditor. The auditor makes
revisions to the draft, on the basis of these responses, at his discretion.
Any points of disagreement between the QA department and the laboratory
organization are resolved through discussion before the final report is issued.
Written responses to the draft report are attached to the final report as an.
appendix.

Final audit reports are issued to project management and to corporate
management. Items requiring corrective action are documented on a Corrective
Action Request Form addressed to the project manager. One copy is retained by
QA upon issuance. The project manager receives the original and one copy.
When satisfactory progress has been achieved on each requested action, the
project manager or designee enters descriptions of actions and results on the
form, then retains the copy an} returns the original to QA to close the 1oop.

Results of interlaboratory pefformance surveys and in-house audits, along with
unresolved corrective action items are summarized in a quarterly report from
the Quatity Assurance Director to the Executive Vice President.
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16. QUALITY ASSUARANCE REPORTS TO MANAGEMENT

Executing and administering an effective QA program in a large and complex
laboratory system demands the skills of a highly qualified staff. The
organizational structure of Enseco's (RMAL's corporate partner) Quality
Assurance Group (Figure 16-1) provides a disciplined national management
network which oversees and regulates all laboratory QA functions.

Enseco's Quality Assurance Group is headed by Kathleen Carlberg, Corporate Vice
President of Quality Assurance, who reports directly to the Enseco Executive
Committee and to the Chairman of the Board. As principal architect of Enseco's
QA program, Ms. Carlberg has charted a rigid course to monitor and control
laboratory operations. This involves the intricate process of developing QA
manuals, QC protocols, training programs, Standard Operating Procedures

(SOP's), uniform statistical data, interlaboratory and intralaboratory
performance evaluation studies, and internal auditing programs. Ms. Carlberg
is responsible for the administration and implementation of the QA program at
all Enseco laboratories.

Laboratory QA activities are specifically designed to fulfill the requirements
of both the individual laboratory and Enseco. Directing these activities as
Divisional Director of RMAL, Dr. Mark Bollinger works closely with the
laboratory Quality Assurance Officer, Robert Hanisch, who enforces and monitors
the program.

Because a QA program undergoes its most stringent test at the laboratory level,
Laboratory QA Officers hold a cornerstone position in the organizational
structure. Enseco QA Officers are highly skilled analytical scientists,
knowledgeable in all aspects of laboratory operations. Their responsibilities
include diagnosing quality defects and resolving probiems with the analytical
system; conducting performance evaluation studies, inhouse audits, and walk-
throughs; performing statistical analyses of data; auditing spike sample
results: enforcing chain-of-custody procedures; assisting in the development of
QA manual, SOP's and QC protocols; conducting QA training programs; and
maintaining extensive records and archives of all QA/QC data.

Laboratory QA Officers report to both the laboratory president and to Dr. Wong.
They also interface with one another in a peer evaluation and auditing system
that encourages assistance and feedback, problem analysis, and collaboration on
ways to improve laboratory performance.

In conjunction with the Laboratory QA Department, laboratory vice presidents,
directors, and managers are responsible for a subset of QA activities, and work
closely with supervisors to evaluate daily laboratory functions.

Ultimately, no plan can succeed without the cooperation and support of the
entire working force. Enseco takes pride in its most valuable resource - the
men and women whose unwavering dedication to excellence forms the building
blocks of our success.



QUALITY ASSURANCE PROJECT PLAN

Page: 68 of 68
Date: Jan. 1988
Number: RAP 3.2.
Revision: 2

Corporate
Vice President
Quality Assurance

‘RMAL
Quality Assurance
Officer

~ Committee

Enseco
Executive

FIGURE 16-1

RMAL
Laboratory
Director

ENSECO QUALITY ASSURANCE GROUP ORGANIZATION CHART



APPENDIX A
STANDARD OPERATING PROCEDURES

QUALITY ASSURANCE BRANER
APR 05 1988

ENVIRONNENT SERVICES DIVISION



INDEX OF STANDARD OPERATING PROCEDURES

SOP_NUMBER SUBJECT NO. OF PAGES

S0P 7320 Calibration and Operation of 8
Hydrolab Water Quality Monitor

LP-RMA-0001 Building Security . 2

LP-RMA-0002 Laboratory Data Review 12

LP-RMA-0003 Sample Log-In 8

LP-RMA-0004 Use of Project Assignment Record 29

LP-RMA-0005 Sample Receipt and Chain of Custody 7



. Page ot
1 8
STANDARD OPERATING PROCEDURE

Tidle: (REFER TO QAPP SECTION 6.7) Qater st qtc 198
Calibratioa and Operation of Hydrolab Water Quality Monitor kcvskn; SOP 7320
) Py

1.0 Applicability

This Standard Operating Procedure (SOP) pravides basic instructions to
be employed for the field operation of Hydrolab digital multimeters
(Model Nos. 4041 and 8000). Hydrolabs are used for field measurement
of water-quality parameters.

2.0 Respoansibilities
The field team is responsible for ensuring that the Hydrolab unit is in
proper operating condition prior to use in the field. All

system-calibration checks are the responsibility of the field team.

3.0 Materials

® Hydrolab Operation and Maintenance Instructioan Manual
[ Hydrolab Sonde unit, battery pack aand sucrface uanit
° Hydrolab calibratioa-cup

e Two Fisher-brand laboratory potassium chloride (Kcl) gtandard
solutions (known conductivity at 25°C)

e Two frashly propi;nd pH buffer solutions. Gaenerally pH 7.0 and pH
4.0 or 10.0 are used. '

o’ Distilled or de-ionized water (approximately two liters)

° Chemical-free paper towels

° Screwdrivers (as supplied in the Hydrolab Accessory Kit)
4.0 Proceducres

The Hydrolab provides simultaneous measurement of four water quality
parameters; 1) dissolved oxygen, in mg/l, 2) temperature, in °C; 3) pH,
in standard units, and 4) coaductivity, in umhos/ecm (uS/cm). The panel
switch on the front of the indicator unit controls which parameter is
being messured cgd read-out.

The display is read in the following manner; temperature, pH and
dissolved oxygen are read out directly. For example, a temperature of
21.8°C will be displayed as 21.8 A dissolved oxygen (D.0.) or pH
reading of 8.1 will be dxspl;ycd at 08.1. Conductivity is read out
directly on the 2k scale. If the 20k scale is required to measure
higher conductivity the number that is displayed will need to be

08838J
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multiplied by 10. In the 200k scala the reading will be
multiplied by 100. For example, suppose the sample being measured
has a conductivity of 1527 uS/cm. Using the 2k scale, the display
will show 1527 (direct read-out). Using the 20k scale the display
will show 153 (153 x 10 = 1530 uS/cm). Using the 200k range the
display will show 015 (015 x 100 = 1500 uS/cm). Only the Hydrolab
model 4041 offers the three scale measurement. The Hydrolab

model 8000 is restricted to measurement of conductivity withia the
range of 0-2000.

Hydrolab Calibration

A complete calibration check should be performed bafore going to
and after returning from a field sampling/water quality
measurement activity. The calibration procedures should be
carried out in a controlled eavironment such as a laboratory, but
s fiald office or closed~in shelter may also be used.

At least one hour prior to calibration, take the following
preparatory steps:

1) Remove the "Storage-Cup” from the Soande Unit.
2) Remove the protective guard from the dissolved oxygen sensor.
3) Install the "Calibration-Cup™ on the Sonde Unit and fill to

the brim with distilled water.

4) Seal the Calibration Cup with the soft plastic cap and store
the sonde unit, calibration standards, and the distilled
water at constant room temperature for at least one hour in
order to bring the various sensors, temperature compensating
elements, and the calibration solutions into thermal
equlibrium (within & few degrees).

All of the calibration controls are located on the front panel of
the Indicator Unit. Adjustments, if necessary, should be made in
the following manner:

1) Remove™ the appropriate seal-screw for the parameter being
adjusted.
2) Ingsert a smill serewdriver through- the -access hole and

adjust the calibratios control in the direction which brings
the reading into agreement with the value of the standard
solution being employed.

3) Replace the seal-screw.

696 VIRGINIA ROAD. CONCORD. MASSACHUSETTS 01742
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A BINSE STEP will be used several times during the calibration
procedure. It is to be performed in the following manner: Fill
the calibration cup halfway with de~ionized or distilled water.
Snap on the soft plastic cap; shake the sonde unit for ten seconds’
and thea pour out the water. Repeat twice more using fresh’
de-ionized or distilled water. Remove the cup and shake as much
of the rinse water as possible from the electrodes.

4.1.1 Dissolved Oxygen Calibration

The Dissolved Oxygen system is the first to be calibrated
since the water that has been stored in the calibratioan cup
is used to maintain control of the temperature inside the
cup. The calibration standard i3 either a water sample of a
known D.0. concentration (determined in the laboratocy by
the Winkler or iodemtric method in accordance with Standard
Methods for the Examination of Water and Wastewatere, 15th
Edition, APHA-AWWA-WPCF, 1980 or water-saturated air at the
temperature inside the calibratioa cup. The following
procedures are for the water-saturated air method for D.O.
calibeation.

Invert the Sonde Unit and remove the soft plastic cap. Pour
off enough wataer to briang the level to just below the D.O.
membrane- '‘retainer O-cring. With a clean paper towel or
tissue blot any moisture from the D.0O membrane. Cover the
calibration cup mouth with one of the hard plastic caps
provided in the Accessory Kit. This will keep drafts from
blowing on the membrane. Do _not seal the cup with the
plastic cap, because that could cause a partial-pressure
change in the cup. Wait approximately S miautes, oc until
the reading is stable, them switch to the TEMPERATURE
position and record the temperature reading. Refer to

Table 1 for the correct oxygen conceantration at this
temperature. Since the table values refer to concentratioas
at Standard Pressure it will be necessary to correct the
value for local barometric pressure. This should be done in
the following manner:

Correct D.0. Setting = (Local Barometric
- Pressure/760mm) x (Table value
at Cup Temperature)

EXAMPLE: If T = 28.5°C and Local Barometric
Pregssure = 800mm,

Correct D.0. Setting = (800mm/760mm) x (7.6 mg/1l)
= 8.0 mg/l

08883
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If a barometar is not available, the equivalent pressucre may
be estimated from Table 2 which relates atmospheric pressure
with elevation above mean sea level. Therefore, the
approximate atmospheric pressure at an altitude of 2000
feat, for examplae, would be: Local Atmospheric Pressure =
70Som Hg.

Adjust the Dissolved Oxygen calibration comtrol uatil the
proper value (rounded to nearest tenth) is displayed. Pour
our the water; and then follow with a RINSE STEP.

4.1.2 pH Calibcration

Calibrating the pH system requices the use of two
Figher-brand pH laboratory buffer solutions. Depending upon
the application, either pH 4.0 or pH 10.0 is used in
addition to pH 7.0. Invert the sonde unit and fill the
calibration cup with fresh pH 7.0 buffer solution. Switch
to "pH", and wait approximately $§ minutes for thermal
equilibrium. Then adjust the pH calibration control until
7.0 is displayed on the read-out.

Pour out the 7.0 buffer and repeat the RINSE STEP. Iavert
the sonde unit and screw on the calibratiom cup; fill with
10.0 or 4.0 buffer. After approximately 5 minutes, adjust
the pH “Slope” control uatil either 10.0 or 4.0 (as
appropriate for the buffer being used) is displayed onm the
read-out. Pour ocut the buffer and repeat the RINSE STEP Two
Times

4.1.3 Conductivity Calibration

After the second RINSE STEP, take a clean paper towel or
tissue, and blot most of the moisture in the electrode area
so that the standard will not suffer dilutios.

Ingtall a clean calibration cup and invert the sonde unit.
The conductivity system is calibrated using at least two
prepared KCl standard solutions with a known conductivity at
25°C. From Table 3, select two standard solutions with
values of approximately one-third and two-thirds of the
range you are most likely.to eacounter in the fiald. For
example, if you are going to be wocrking in fresh water (0-2K
scale) you would want to use a 0.01M standard and a 0.005M
standard. Select the more concentrated of the two standards
and pour it slowly down the side of the calibration cup
until full. -When the reading is stable, adjust the
conductivity calibration control until the display matches

08883
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the value listed in Table 3. Empty the calibration cup and
repeat the RINSE STEP Two Times. Pour in the second
standard. Check the reading oan the Display. It should be
correct withia + 1% of the range being used. For example,
if the 0-2K gcale is uged, the reading for the second
standard should be correct within + 20 uS/cm of the true
value. Pour out the standard solution. Perform a RINSE
STEP.

4.1.4 Temperature Calibration

The temperature system is factory calibrated and is accurate
to & 0.2°C. No calibration adjustment is provided. A
periodic check of the temperature system agaianst an
NBS-traceable thermometer should be performed as a
verification.

FPinal Preparation

Turn the system off and disconnect the gystem components. Replace
a1l cubber dust caps. Remove the Calibrcation Cup from the Sonde
Unit and replace the protective guard on the dissolved oxygen
electrode. Fill the Storage Cup with tap water and install oato
the Soade Unit. The gystem is now calibrated and ready for field
use. :

Field Oporatibn

Remove the Storage Cup from the calibrated sonde umit -and install
the guard or the optional sample circulator. Connect the system
components. Lower the sonde unit iato the water (sideways, if
possible) and shake it to dislodge air bubbles trapped in the
conductivity cell block. Release the sonde unit and lower it to
sample depth. Wait until the readings stabilize (D.0. is the best
indicator) and then record the value for each parameter. Repeat
at new depths or locatioas.

When using for ground water sampling, pour/place a sample of
ground water into the Storage Cup and attach it to the sonde so
that all nodes are submerged.

Check the battery voltage occasionally; charge ocr change batteries
if the level drops below 10.5 volts. DO _NOT charge the battery
routinely after each day's use. Doing so may shorten the life of
the battery. Use the battery until the voltage lavel drops to
between 10.5 and 11.0 volts. At this point put the battery on
charge for 24 hours.

696 VIRGINIA ROAD. CONCORD. MASSACHUSETTS 01742
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TABLE 1

DISSOLVED OXYGEN SATURATION VALUERS IN
DISTILLED WATER AT 760 mm Hg

Temp. (°C) DO (mg/1) Temp (°C) DO (mg/l)
0.0 14.6 15.5 9.9
0.5 l4a.4 : 16.0 9.8
1.0 14.2 16.9 9.7
1.9 14.0 17.0 9.6
2.0 13.9 17.5 9.5
2.5 13.7 18.0 9.4
3.0 13.5 18.5 9.3
3.5 13.3 19.0 9.2
4.0 13.1 19.§ 9.1
4.5 13.0 20.0 9.0
5.0 12.8 20.5 8.9
S.S 12.6 21.0 8.8
§.0 12.5 21.5 8.8
6.5 12.3 2.0 8.7
1.0 12.1 22.5 8.6
7.5 12.0 23.0 8.5
8.0 11.8 23.5 3.4
8.5 11.7 24.0 8.3
9.0 11.6 24.9 8.2
9.5 11.4 25.0 8.2
10.0 11.3 25.5 8.1
10.5 11.1 26.0 8.0
11.0 11.0 26.5 8.0
11.S$ 10.9 27.0 1.9
12.0 10.8 _ 27.5 1.8
12.5 ’ 10.6 28.3 7.7
13.0 10.5 28.5 1.6
13.5 - 10.4 29.0 7.6
14.0 10.3 29.5 1.5
14.95 10.2 30.0 1.4
15.0 10.0 30.5 7.4
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TABLE 2
Site Approximate Mean
Elevation- Barometcic Pressure
(Feet above mean sea level) (mm Hg)
1000 133
1500 | . 720
2000 - | . 705
2500 694
3000 ' 680
3500 ; 669
4000 ’ 656
4500 ; 644
5000 ' _ 632
ssoo 620-I
6000 . - 609 .
6500 | 598
7000 _ | $36
1500 S73
8000 564
8500 554
9000 - ' 543
9500 S33

10000 - : 523



CONDUCTIVITY CALIBRATION STANDARDS

TABLE 3

Conducitivies of Potassium

Chloride Solutions at 25°C

_M.J. = 74.555

. Conc. -
0.0005
0.001

0.002
0.005

NOTES:

0903J
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Conductivity Reading on
Hydrolab Display for Given

Range Setting (uS/cm)

(0-20K) (0-200K)

Grams KC1/L uS/cem (0-2K)
0.03728 73.9 - -
0.07456 147.0 147 - -
0.1491 292.0 292 - -
0.3728 . 717.8 718 - -
0.7456 1.413K 1413 141 -
1.491 2.767K —-—— 277 -
3.728 6.668K - 667 -
7.456 12.90K —— 1290 129
14.911 24.82K — — 2438
37.278 58.64K -— —— 586
74.555 111.9K —— — 1119

(1) Two conductivity standards are recommended for each range
setting (boxed-in values). Calibration adjustments will be
made first with the higher concentration and then with the
lover concentration.

(2) Single dashes indicate ranges which are not recommended for
calibration checks. )

(3) The Hydrolab model 8000 is restricted to conductivity
readings betweea 0-2000 uS/cm (0-2k) scale), therefore
conductivity readings and thus calibration golutions withian the
0-20k and 0-200k ranges will not apply.
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BUILDING SECURITY - REFER TO QAPP SECTION 7
SOP No.: Revision No.: Effective Date:
LP-RMA-0001 Original 12/9/87
Supersedes:

The purpose of building security is to guarantee data security and
confidentiality for the client as well as providing analytical data which is
legally defensible.

2. Policies:

RMAL's security policy includes controlled access to the building, testing
areas and data files, confidentially agreements with all personnel,
identification badges for all personnel, electronic security and fire alarm
systems, and a security guard. All visitors are also assigned visitor badges and
are accompanied by RMAL staff during their stay in the facility.

3. Safety Issues: Not Applicable
4. Procedure: '

Bu11d1ng7$ecur1ty

a. All exterior doors to the facility will remain locked at a]1 times
with the exception of the front entrance.

b. During the hours of 7:00 a.m. to 6:00 p.m., the front entrance or
main reception area is controlled by the receptionist and secured
by locked entries. The alarm system is not activated during this
time period.

c. During the hours of 6:00 p.m. to 7:00 a.m., the front entrance is
controlled by security guard. A1l persons entering or leaving the
facility will be recorded by the security guard. The alarm system
is activated during this time period to prevent all other exterior
doors from being usable, including sample receiving and the patio
doors.

Management A Date:

2 [10/57F

Date ]
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d. Sample receiving during the hours of 6:00 p.m.to 7:00 a.m. is
permitted only with the assistance of the security guard.
Personnel Identification
a. All employees and visitors are required to wear security badges at
all times while on the premises of all ENSECO divisions.
b. The personnel administrator is responsible for issuing a picture
I.D. badge to an employee on the employee's first day of
employment. Each employee is responsible for his/her badge.
Additionally, each employee will be required to sign a
"Confidentiality Agreement" which is included in the employee's
personnel file.
c. The receptionist is responsible for issuing a badge to each visitor

to the facility. Visitors must request a badge from the front
office of the division they visit, sign the visitor log and must be
accompanied by an ENSECO employee before access to any building
will be allowed.

Building Alarm System

a.

b.

While it is not anticipated that employees will have to set or
disarm the alarm system, it is important that employees understand
the procedure. Unless used correctly, the alarm will go off and
the Arvada Police Department will be called.

The procedure is confidential information and can be obtained from
the Personnel Department.

5. Responsibilities:

a.

b.

6. Comments:

It is the responsibility of each employee to maintain
confidentiality of all clients data.

The Personnel Department is responsible for issuing employee
identification badges and having signed "Confidentiality
Agreements” in each employee's personnel file.

The receptionist is responsible for issuing visitor badges and for
visitor sign-in during normal business hours. The security guard
is likewise responsible for visitor and employee comings and goings
between the hours of 6:00 p.m. and 7:00 a.m.

Employees escorting visitors are responsible for ensuring that
visitation procedures are followed and that data confidentiality
has not been compromised.
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Laboratory Data Review - REFER TO QAPP SECTION 10.1
SOP No.: Revision No.: Effective Date:
LP-RMA-0002 Original 12/9/87
Supersedes:
1. Purpose

A1l laboratory data will be subjected to a rigorous data review process
prior to its release to the client. The review process has been developed to
minimize errors associated with sample processing, sample analysis and data
reporting and to ensure that information pertaining to a given sample is
well-documented. The process consists of a three-level review whereby results
generated for a specific project are evaluated to ensure that

project is complete;

precision, accuracy and detection limits are met;

raw data interpretation is correct;

all calculations are correct;

contractual requirements are met; and,

all information is well documented for archival purposes.

Q00000

Enseco/RMAL uses a computerized Laboratory Information Management System
(LIMS), as well as a variety of custom software programs designed to perform
calculations, check results, generate reports, and to ensure data integrity
and security. Whenever possible, historical client-specific data may aid in
the review process as an additional check on generated results. .

2. Policies

A1l project data will be subjected to a three-tier review process
including review by operations, the data review group for inorganics, GC/MS,
and chromatography and the final review by the project or client managers.
Data will not be released to the client until the review process is completed.

Prepared by: i Date:
Allen J. Medine, Ph.D. December 9, 1987

Manage Approval: Date: -
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QA Of?r A‘provam . Date: !
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3. Safety Issues

There_are no direct safety issues which are of concern for the data review
process. As with other non-analytical activities, caution should always be
exercised when performing data review functions in the laboratory. For
example, discussing problems with analysts, examining original samples,
checking preparation aliquots will require review personnel to be in the
laboratory or in appropriate storage areas. A review of safety concerns for
all of these areas shall be implemented.

4. Procedure

The data review framework is essentially the same for the metals, non-
metals, GC/MS and chromatography groups. The differences between each groups
procedure are due to analysis differences, data entry and data correction
software developed for LIMS. The data review process consists of three levels
(LEVEL 1, LEVEL 2 and LEVEL 3). The general framework for the laboratory
review process is shown in Figure 1.

A. LEVEL 1 REVIEW

The LEVEL 1 REVIEW begins at the analytical (bench) stage where LEVEL 1
review is primarily a self-review of all information generated during the
analysis. During the analytical test, the analysts have much information
concerning the precision, accuracy and probiems. The intent of the data
review program is to take advantage of this condition by review of all
analytical details generated by the analyst and subsequent approval of the
test results and QC by the analysts immediate supervisor. Specifically, the
functions of the analyst and supervisor are as follows:

ANALYST:

1. Review Prep Lab Notes - Preparation lab notes are to be
reviewed to determine if there were anomalies observed which may
affect the analysis for certain parameters.

2. Review Special Instructions - For certain projects, the
Client may have specified certain modifications to a standard test,
analysis using a custom test, project specific QC, or special
preparation of the sample.

3. Record A1l Necessary Information - While this may be
considered more of an operations or analytical method concern, proper
documentation of the analysis, in sufficient detail to allow re-
creation of the analysis, is essential for an effective, efficient
data review program and to permit development of a sound data archive
program. An important part of data recording is to reveal whether

Enseco
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the test proceeded according to the Analytical Method SOP and that
deviations from the method, anomalies during analysis, or that
decisions concerning re-analysis are well-documented.

4. Check A1l Calculations - Errors frequently occur during
calculations for standard curves, dilution factors, unit conversions,
or extrapolations from instrument response to appropriate
concentrations. The analysts will check ALL calculations, or verify
data entry into software designed to perform calculations, examine
results for agreement with expected results (i.e. order of magnitude
or better) and indicate that calculations were reviewed on the LEVEL
1 REVIEW CHECKLIST.

5. Provide Data and QC Summary - Summaries of parameter
concentrations and QC data generated are to be provided to the
supervisor along with raw data (bench sheets, chromatograms, etc.)
for supervisor approval of the analytical results.

6. Provide Out of Control/Anomally Sheet - Information regarding
out of control situations or anomalies is necessary for review
personnel to re-create the analysis when there are questions
concerning the data which has been generated during the analysis.
Holding time violations are to be clearly indicated along with the
appropriate reasons for the violation.

7. LEVEL 1 REVIEW CHECKLIST - The function of the checklist is
to indicate that the above items have been considered in the
analysis. The LEVEL 1 REVIEW CHECKLIST is shown in Figure 2. There
are more detailed items which are considered during the analysis and
the review procedure by both analysts and the immediate supervisor in
the GC/MS, GC, Metals and Inorganic Groups. Much of this information
can be found on the LEVEL 2 CHECKLIST's. For example, in metals
analysis using graphite furnace analysis, the analysts and supervisor
will examine instrument standardization criteria (absorbance for
standards,etc.), dilution factors, linear range compliance, detection
limit adjustment and whether the Method of Standard Additions was
required.

SUPERVISOR:

It is recognized that the analyst supervisors are not a part of
the data review group. However, the supervisors are directly
responsible for the analytical performance of the various analyst
and, as such, are an integral part of the review process. The main
functions of the supervisors are to review analysis as soon as
possible and 1) accept analysis or 2) suggest re-analysis. As part of
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the LEVEL 1 REVIEW process, supervisors will perform the following
tasks:

- 1. Review analysis package for QC, reasonable results, holding
tie violations and general acceptance of analysis. It is very
important that re-analysis decisions be made at this level.

2. Signify approval on LEVEL 1 REVIEW CHECKLIST
3. Approval of data entry into data base management system

4. Schedule data entry (applicable to inorganics analysis at
this time only).

It will be the responsibility of the supervisor to review and
approve (or disapprove) the analysis on a daily basis. It will not
be acceptable for supervisors to allow their review packages to stack
up while other tasks are being performed. The review process depends
on a continual flow of information through the the various levels.

To meet turnaround times and other constraints of a commercial
laboratory, it is essential for supervisors to provide a t1mely
review of data generated by the analysts.
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B. LEVEL 2 REVIEW: DATA REVIEW GROUPS

At the present time, separate data review groups exist in the inorganics
division, the GC/MS division and the Chromatography division. A thorough
review of the project data base takes place within the data review groups.
There are numerous items which are common to each divisions review procedure.
Each review group has developed a separate checklist to aid each reviewer in
specifics related to the analytical tests. In addition, the reviewers in each
group possess sufficient experience with the analyses conducted by the
division to allow a comprehensive assessment of the precision and accuracy of
the data generated.

The LEVEL 2 REVIEW is considered to be a peer review of the analytical
data and review of project specific requirements. At this stage of the
review, a complete check of the tests assigned to a project is made against
the project data base to assess project completion. Additionally, the
preparation lab notes, bench sheets, QC forms and anomally sheets are reviewed
in detail to ensure that raw data has been interpreted correctly, that
detection, precision and accuracy criteria are met, that the information is
w?ll documented for archival purposes, and that contractual requirements are
also met.

Each data review group will evaluate the project data with respect to the
LEVEL 2 REVIEW checklists. If any re-analysis is required at this stage, the
decision is documented along with other project specific data. The LEVEL 2
REVIEW CHECKLISTS for each group are shown in Figures 3-5. The completion of
the LEVEL 2 REVIEW is indicated on the checklists by the appropriate
signature. ‘

The reviewers will also provide information which is used by the report
preparation personnel to prepare the final project report. Reviewers should
provide comments on unusual or inconsistent resuits, anomalies, subcontractor
data, and the extent of any necessary data qualification. Reviewers are to
" also assemble the complete package for report generation, including the above
comments and raw data, when requested.

Following the completion of the review by the peer reviewers, the complete
package will be examined by the data review supervisor. Supervisors will
provide additional review of comments, anomalies, data qualification, and
relationships between parameters, when appropriate. Approval of the LEVEL 2
REVIEW by the supervisor is also indicated on the LEVEL 2 REVIEW CHECKLIST.

The supervisors will also check the file for completeness, address
comments from reviewers, and spot check results for reasonableness. The
supervisors will also develop revisions to the data review SOP, provide
training to data reviewers, assist development of computer knowledge-based
review software and provide a continued evaluation of data review procedures.
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At the completion of the review process for each division, the supervisor
will change the project completion status in LIMS from status 4 to 7.
Altering the project status in this way allows management to effectively move
projects through the laboratory as rapidly as possible.




Fnseco

iy

STANDARD
OPERATING
PROCEDURE

Page 7 of 12

SOP No.: Revision No.: Effective Date:
LP-RMA-0002 . Original 12/9/87

C: LEVEL 3 REVIEW: CLIENT MANAGERS

The last review of project data takes place at the client manager level.
This review is directed at the results obtained, the clients needs, overall
project results across analytical divisions, special instructions, analysis
problems, the extent of data qualification. Client managers are not
responsible for numerical errors, wrong analysis dates and other information
which is the responsibility of LEVEL 1 and LEVEL 2 REVIEW.

5. Responsibilities
LEVEL 1 REVIEW

The operations supervisors are directly responsible for the approval of
the analysis and the LEVEL 1 REVIEW CHECKLIST. The
analysts are responsible for the analyst items on the checklist and being
aware of what takes place during LEVEL 2 REVIEW.

LEVEL 2 REVIEW

The peer reviewers in each data review group (inorg., GC/MS and
chromatography) are responsible for the detailed review of all project
information as indicated on the LEVEL 2 REVIEW CHECKLIST. The data review
supervisor is responsible for a brief examination of the project data and
comments, additional comments appropriate for the final report, training
reviewers, and developing review procedures to be used for the LEVEL 1 and
LEVEL 2 REVIEW.

LEVEL 3 REVIEW

The client managers are responsible for ensuring that the client's needs
have been met, that the data appears reasonable and that contractual
requirements have been met.

6. Comments

For the review process to be effective in correcting problems and
improving data generated in the laboratory, it is essential that reviewers
inform operations supervisors and client managers on a regular basis of the
problems which have been identified during the review process. Review
checklists or written memos would be an effective means for alerting various
personnel on problems which could be avoided or should be corrected.




Page: 8 of 12

Date: 12/9/87 :
Number: LP-RMA-0002 -
Revision: O

LABORATORY DATA REVIEH FRAMEWORK

PROJETT PARWNETERS. DUE DWTE, SPECI&L IHST.
LOGIN L
PAR FORN
I
HISTORICHL PATA, HHEH AvallLePLE
L e L e R L R P P ) M
S
PREPARATION PREPARATION _SPEZlet |
LaB LAB NOTE FLid
SUPERVISORS
. ELECTROMIC BENGCA SHEET <€BSy 77T
ANALYSTS ANALYSTS
LEVEL 1 HEVIEW SUPERUISONS
REANALYZE LaTu
(]
PROJECT FILES DATA ENTRY THORGANTZS | DTy
- GC. HPLC ¢
1
L...Ge/ms_ ... »
ANALYSLES ' CONPLETE
: PRELLNOTES DATa REVIEW GROUP: LEVEL 3 REVIEW |
. al\l'ol SULINaRY .
: AHOUALLY SHEET :
: <4—— QALL PROJECT DATA . N
' DATA INPUT N CORRECTIONS—& CaLCS. LE™S. BISITS
H L H
' ERIF [CATION REANALYZE :
. .
. . L]
: i { :
. feemrcccacccsmnan. 2] .
. * . HISTORICAL
: ! KNOWLEDCE-BASED ' PEER REVIEW kazar
: ' COMPUTER DATA & ---=-===--=====-" »] ROTATING ANALYSTS
: : REV IEW : LEVEL 2 REVIEY ac pata
E L. tRutURE) H ' L l CORRECTIONS §
: G/MS ExTay
: SUBCONTRACTOR pATA REVIEU :
\ DATA SUPERV[SOR .
Qngc 10z OF aLL CLIENT MANNGER SHANZES
GROUP prp—— LEVEL 3 REVIEV
- CLIENT

Figure 1 - Laboratory Data Review Framework Form



Page: 9 of 12
Date: 12/9/87
Number: LP-RMA-0002

DATA REVIEW PROGRAM Revision: 0

LEVEL 1 REVIEW CHECKLIST PROJECT #

ANALYTICAL TEST

ANALYST ITEMS

v
I

Y

Y

Y

N

N

N

NA

NA

NA

NA

NA

NA

NA

NA

Preparation Lab Notes Reviewed
Special Instructions rfollowed
Samples Properly Preserved and in Proper Container

Bench Sheets (Data Package Completed With All
Informatior, Including Special Instructions

Blank Correction Procedure Followed
All Calculations Checked

QC Within Limits

Out of Control Form Filed

Analysis Anomallies Noted

ANALYST COMMENTS:

ANALYSTS REVIEW DATE

SUPERVISOR ITEMS

Y

Y

Y

N

N

N

NA

NA

NA

Results Appeér Reasonable
Re-run Decision Documented

Holding Time Violations Documented

SUPERVISOR COMMENTS:

SUPERVISOR APPROVAL DATE

DATE DATA ENTERED BY WHOM

Figure 2 - Data Review Program Form



Page: 10 of 12
Date: 12/9/87
Number: LP-RMA-0002
Revision: 0

DATA REVIEW PROGRAM

LEVEL 2 REVIEW CHECKLIST PROJECT.ﬁ

INORGANICS: METALS NON-METALS
Y N NA Froject Assignment Record (LIMS) vs. Actual Data
Y N NA Preparation Lab Notes Reviewed

Y N NA Special Instructions Followed, Check Item
Project Specific QC

Raw Data Requested

Limited Sample Volume
Special Preparation Needed
Custom Analytical Test
Srecial Holding Times

T

Other
Y N NA Bench Sheets (Analysis Package) Complete
Y N NA Special Instructions Noted
Y N NA Detection Limits Correct
Y N NA Blank Correction Procedure Followed
Y N NA Significant Digits Correct
Y N

NA All Calculations Checked

Y N NA QC Checked and Acceptable
Y N NA QC Lot Assignment Correct
Y NA Out of Control Form Filed

Y N NA Analysis Anomallies Noted
Y N NA Re~run Decision Documented

Y N NA Analysis Date Reflects Date 6f Accepted Data

Y N NA Holding Time Violations Documented

Y N NA . Camera-Ready Report Cover Sheets Completed
Y N NA Prep sheet Attached

Y N NA Analysis Anomally Sheet Attached

Y N NA Raw Data Attached

LEVEL 2 REVIEW APPROVAL DATE
CORRECTIONS ENTERED DATE
SUPERVISOR APPROVAL DATE

Figure 3 - Data Review Program Form



ooan

0a

gooooan

1.

N

o w
L]

0000

Page: 11 of 12
Date: 12/9/87
Number: LP-RMA-0001
Revision: 0

GC/MS DATA REVIEW CHECKLIST

Check LIMS Test vs SOP.
Check anomalies sheet and QC forms.

Check standard and see if it was updated.
Look at chromatogram for:

a. carry-over

b. truncating peaks

c. general chromatographic quality

d. very large unknown peaks

Recalculate run factors.

Check surrogates.

Check Quant list for:

a. linear ranges

b. co-eluting compounds
c. IS areas

d. carry-over

Check spectra for ID's and saturation. .

. Check if TID's are pulled if necessary.

Check chromatogram vs Quant 1ist vs TID's.
Recalculate all target compounds and TID's.

Note any anomalies not on form already.

Over-all project review (compound types, ratios).

Figure 4 - GC/MS Data Review Checklist Form



Page: 12 of 12
Date: 12/9/87
Number: LP-RMA~0002 _

Revision: 0
ATA VIEW PROGRAM

LEVEL 2 REVIEW CHECKLIST PROJECT #

CHROMATOGRAFHY
Y N NA Project Assignment Record (LIMS) vs. Actual Data
Y N NA Preparation Lab Notes Reviewed

Y N NA Special Instructions Followed, Check Item

- Project Specific QC
Raw Data Requested

Limited Sample Volume
Special Preparation Needed
Custom Analytical Test
Special Holding Times

Other
Y N NA Bench Sheets (Analysis Package) Complete
Y N NA Special Instructions Noted
Y N NA Detection Limits Correct
Y N NA Blank Correction Procedure Followed
Y N NA Significant Digits Correct
Y N

NA All Calculations Checked

Y N NA QC Checked and Acceptable
Y N NA QC Lot Assignment Correct
Y N NA Out of Control Form Filed

Y N NA Analysis Ancmallies Noted
Y N NA Re-run Decision Documented

Y N NA Analysis Date Reflects Date of Accepfed Data

Y N NA Holding Time Violations Documented

Y N NA Camera-Ready Report Cover Sheets Completed
Y N NA Prep sheet Attached

Y N NA Analysis Anomally Sheet Attached

Y N NA Raw Data Attached

LEVEL 2 REVIEW APFPROVAL DATE
CORRECTIONS ENTERED DATE
SUPERVISOR APPROVAL DATE

Figure 5 - Data Review Program Form



Enseco

STANDARD

OPERATING

PROCEDURE
Subject or Title: Page 1 of _8
SAMPLE LOG-IN - REFER TO QAPP SECTION 7.1
SOP No.: Revision No.: Effective Date:
LP-RMA-0003 Original 12/9/87

Supersedes:

1. Purpose:

To create analyses records in the laboratory computer for notification to lab
analysts.

2. Policies:

Log-in must be completed within 24 hours of authorization by a project
manager. Authorization occurs when a PAR, Menu of Analytical Services (Figure
1), and Project Screen in the computer are filled out and the information is
turned in to the Receiving area (Client Services).

3. Safety: Not Applicable
4. Procedure:

As log-in proceeds fill out the. LOG-IN checklist (Figure 2) and address all
the issues on this form. '

a. Retrieve the samples from the walk in cooler. Compare the bottles with
the paperwork and PAR. Check for the correct test and sample matrix
and properly preserved bottles for tests.

b. Check that the labeling was done correctly and referenced proper]y on

- the chain of custody.

c. Read the Menu of Analytical Services and PAR. Check for any jobcodes
and specfal instructions. Special instructions are entered in the
computer using a text editor and are then visible to all analysts.
These are entered by the project managers.

d. Go to Data Set Maintenance in the Computer. Modify the project screen
to change the project from P(planned) to A(active). Verify the number
of samples and the amount of $. :

e. Using the group code editor in LIMS (laboratory computer) set up groups
of tests according to the PAR. Duplicate and Matrix spiked samples
(Project specific QC) need to have separate groups of tests. Print
copies of these group codes.

ST Date:

M p/dgi /f) T (7 /( D/;:)// 0// ?

anagemen va arer '
T A 2)io(6F

QA Officer™pproval: Date: !/

Lt Choik 2 lily7




Enseco
STANDARD
OPERATING
PROCEDURE

Page 2 of 8

SOP No.: ' Revision No.: Effective Date:
LP--RMA-0003 Original 12/9/87

f. Go to the Log-in sample program. Assign the proper group code (groups
of tests) to each sample separately, adding the received date,
collections date, and client identification. List the bottles
received for each sample and the location they will be placed.

Samples placed on a hold status may or may not be logged in depending
on the decision by the project manager.

g. Print a list of the samples, tests assigned, and bottles received
through a select report. Print a copy of the project screen. Print an
Acknowledgement letter indicating the samples received, RMAL numbers,
and any discrepancies noted upon receipt.

h. Perform any compositing, filtering, or splitting necessary. Create
any additional preserved bottles if necessary.

i. Fi1l out the Analysis request form for subcontract work (Figure 3) if
necessary. A purchase order must also be filled out. For
subcontracting to another Enseco facility fill out the Interiaboratory
Analysis Request form (Figure 4).

J. Put samples in the proper locations. Volatiles are placed in
refrigerators near the MS and GC areas. Waters for organic prep are
placed in refrigerators near the Organic prep labs. Inorganic water
bottles are placed in the walk in cooler and arranged by type of
-preservative. Solids and Wastes are stored in the walk in:
refrigerator on color coded shelves that are cross referenced by a
color coded board in the receiving area.

k. A1l printed paperwork is placed in the project folder and it is
reviewed by the supervisor. The folder is then stored in the
Receiving area while the project is active.

1. Changes that need to be made to a project after log-in must be
requested by filling out the Log in Change form (Figure 5).




STANDARD
OPERATING
PROCEDURE

Page 3 of _8

SOP No.: Revision No.: Effective Date:
LP-RMA-0003 Original 12/9/87

5. Responsibilities:

Project manager is responsible for correctly filling out the PAR, special
instructions, Menu of Analytical Services, and Project screen. Turnaround time
is decided by the project manager. Sample Receiving technicians are responsible
for transferring the information to the laboratory computer.

6. Definitions:

Special instructions - Typed instructions in LIMS to the operations
groups and analysts that are necessary to complete the work and can
not by indicated by using one of the computer tests.




Proj. # Filled out by:

SOP No. LP-RMA-0003
Page: 4 of 8

Date: 12/9/87
Revision: Original

Client Name Date:

MENU OF ANALYTICAL SERVICES (GENERAL INFO.)

Project manager must complete and submit this form to Sample Receiving along with PAR.

e PROJECT TYPE: [1 Industrial

e WORK LEVEL DESIGNATION: (specify one only)

o ACEKNOWLEDGMENT LETTER: [ 1 Normal

e TURNAROUND: [ ] Normat

(Report Due Date) -

If rush, check boxes
to indicate completion:

[ ] EPA/CLP

(11
[ 1 Other Specify:

(lz (13

[ 1 Rush

(Verbal Results Due Date)

(Report Due Date)

[ 1 Operation's Consent
{ 1 Rush mail message sent

If rush, cirele divisions involved: GC MS IN ME

List [ ] Std. Discount/Surcharge
Note any special billing instructions: -

e BILLING:

e SAMPLE DISPOSAL: [ ] Return to client (30 days after completion of project.)
[ ] Disposal by RMAL ($25/sample).
[ 1 Store beyond 30 days ($5/month/sample)
Estimate additional time beyond 30 days.
[ 1 Other, specify:

o REPORTABLES: Standard RMAL "Camera Ready" Report only.
Project Specific QC

{1
(]
{ ] Special QC
(]
[1
[]

EPA/CLP, Specify package(s), (VOA, BNA, etc.)
Special format
Verbal results to client.

Details:

Figure 1 - Menu of Analytical Services



SOP No. LP-RMA-0003

Page: 5 of 8
. Date: 12/9/87
LOG IN CHECKLIST _ Revision: Original

PROJECT #: ADD ON #:

LOGGED BY:

PAR COMPLETE OR UPDATED?:

LIST PAR FRGBLEMS:

FROJECT SCREEN CORRECT? (# of samples, $ amount)

SAMFLE MATRIX CORRECT?

TEST MATRIX CORRECT?

SHORT HOLDING TIMES ON BOARD?

VOAS ON BOARD?

CHAIN OF CUSTODY SIGNED?

SAMPLE BOTTLES LABELED CORRECTLY?

APPROPRIATE BOTTLES FOR PARAMETERS?

LIST BOTTLE PROBLEMS

VOA VIAL FOR VOA ANALYSIS?

SUBCONTRACT FORM FILLED QUT?

BOTTLES MADE TO SEND QUT?

BOTTLES BOXED AND PUT AWAY?

SPECIAL INSTRUCTIONS IN LIMS?

BNA OR VOA TESTS MODIFIED?

GROUP CODES SENT TO JEFF LOWRY?

Figure 2 - Log In Checklist

N



SOP No. LP-RMA-0003
Page: 6 of 8
Date: 12/9/87
Revision: Original

_ ANALYSIS REQUEST FOR SUBCONTRACTS

RMAL Project Number:

Laborztory to be subcontracted:

Project Manager:

Reéults Due:

_ Bottle
Sample ID Number Matrix Parameter Description Comments

Figure 3 - Analysis Request for Subcontracts



SOP No. LP-RMA-0003

Page: 7 of 8
Date: 12/9/87
Revision: Original
INTERLABORATORY ANALYSIS
SHIP TO: (circle one) " SEND RESULTS TO: B
Rocky Mountain Analytical Laboratory
CAL ERCO CLE GAS MAR HOU 4955 Yarrow Street
Arvada, CO 80002
(303) 421-6611 FAC: (303) 431-7171
Attention: Attention:
CLIENT NAME PROJECT NO.
Relinquished by: (Signature) Received by: (Signature) Date Time
Relinquished by: (Signature) Received by: (Signature) Date Time
Analysis Sample
Requested/ Condition
Import Matrix Date Date  Date P.L. Upon
LabID Enseco ID Client ID Item & Receipt

(a,s,w) Sampled Rec'd Auth.

Written results required by (date):

QC: (] Standard Enseco (] CLP Protocol
[:] Enseco

O Yes

(0 standard Product

a

b

¢. Sample Disposal:

d. Raw Data Copies Needed:
e. Detection Limits:

f. Holding Times:

g. *Special [nstructions:

Verbal results required by (date):

D Enseco

(O Project-Specific

(O Retum to Client (O pPhone RMAL
O No '

O other*

(O] era-cLP O other+

=

Intercompany Rebate: (circle one)

0% % 10% i. P.O.Number

Figure 4 - Interlaboratory Analysis



SOP No. LP-RMA-0003
Page: 8 of 8
Date: 12/9/87
Revision: Original

LOG—-IN CHANGES

DATE

FROJECT #

CHANGE RERUESTED BY

DESCRIBE CHANGE (tests added or deleted,corrections,etc.)

PRICE LIST INCREASE:

NEW DATA DUE:

NEW REFORT DUE:

PROJECT MANGER SIGNATURE

Figure 5 - Log In Changes



Enseco

STANDARD
OPERATING
PROCEDURE
Subject or Title: Page 1 of 29
. USE OF PAR (Project Assignment Record) - Refer to QAPP Section 7.1
SOP No.: . Revision No.: Effective Date:
LP-RMA-0004 Original 12/9/87
“Supersedes:

1. Purpose:

To designate and authorize the tests required for each sample (or sample
site) and the matrix of these samples in order for a sample receipt technician to
assign these tests in the lab computer. _

2. Policies:

PAR's are always filled out before the log-in process may take place.

Changing a standard 1ist of analytes for a test logged in must be approved by a
senior level manager. -

3. Procedure:

a. Choose one of the 4 types of PARs.

Long Form - for projects involving Mass spec., Chromatography,
Inorganic and metal work. (Figure 1). :
Inorganic - for only inorganic and metals work. (Figure 2)
Chromatography - for only chromatography work. (Figure 3)

Mass Spectrometry - for only Mass spec. work. (Figure 4)

b. Fi11 in the information at top. Group the samples by similar tests.
required for the same sample matrix. Indicate the proper sample matrix
(F1?ure 5). Indicate the proper test matrix (see the choices on the

PAR
For tests 0l - water
20 - solid
40 - waste
16 - TCLP
13 - EP TOX

Prepeyég Date

8 by: R ST B | , P
/\){—th /i’( JZ/,/__/ Sy Q/ ¢ )

B N
ﬁ/ﬂ/‘//’ C»& A/M / 2'/7//*7




Enseco
STANDARD

OPERATING
PROCEDURE

Page 2 of 29

SOP No.: Revision No.: Effective Date:
LP-RMA-0004 Original 12/9/87 :

C. Mark the columns associated with each group of samples for the test
desired (with an x). Some exceptions are:

S or Q are required for some tests to indicate single or quad
analyses

T or D are required to indicate Total or Dissolved

C 1s required to indicate a change to a standard list. For
any C marked there must be an explanation written on the PAR.
For example some analytes might be deleted or added from a
standard Priority Pollutant Semivolatile list.

d. Néw tests that are not on the PAR must be created by the Data
Administrator following completion of the Request form (Figure 6).
Generig tests are available as place holders while the test is being
created.

5. Responsibilities:

Project managers are responsible for the accuracy of the PAR.
6. Comments:

TCLP preps must be assigned. They are not pulled with the job codes. Some
tests are not to be changed or modified (ICPLIT). Not all created tests are on
the PAR. Most of the tests that RMAL sends to subcontractors must be hand written
on the PAR. (Figure 7)

7. Definitions:
Jobcode - groups of tests that will be automatically assigned by the

computer by the use of a simple phrase; example RCRAO1C assigns all
RCRA tests.




SOP No. LP-RMA-0004
Page: 3 of 29
Date: 12/9/87
Revision: Original
LON& FORM Pe 1. r'-.i.ast Revision: 6/8/87 Current Revision: 9/15/87 Jab Code ¥ N
Project # |Proj Mgx: |Prepared By: |Date: ,/ / |Spcl Imst: Y N
GROUP Smpl Mtx Test Mtx Client Description RA Sample Numbers
A
B
c
D
E
Hazard Label:
| <<< >>> << >>> ORGANIC CHEMISTRY <<< >>> <c< >>> |
GC/LC Analyses Test ID Matrices A B C D E
SOWA Trihalamethanes THM SDW 01
* Halogenated Volatile Organics we 601LI 01,20 ,16,46
Halogenated VOA's (IOW DETBECTTON LIMIT) 601LIT, 20
* Aromatic Volatile Organics " 602LY 01,20 ,16,46
Aramatic VOA's (LOW DETBECTTON LIMITS) 602LIL 20
Benzena, Toluene, Ethylbenzens, Xylenes 602BTEX 01,20 ,16,46
SDWA Volatiles MCL SOW o1
Acrolein & Acrylonitrile 603LI 01,20
Phenols 604LI 01,20
Benzidines . 605LI 01.20
Phthalate Esters 606LI 01,20
Nitrosamines 607LL 01,20
Organochlarine Pesticides/PCB's 608 oCP PP 01,20 ,16,46
OC Pest's/FCB's (LOW DETECTION LIMIT) OCP FPL 20
NPDES Organochlorine Pesticides/PCB's OCP PP 01,20
+ HSL Organochlorine Pesticides/PCB's w## OCP HSL 01,20
HSL OCP's/FCB's (IOW DETECTION LIMIT) OCPHSLL 20
CLP/HSL Organcchlorine Pesticides/PCB's OCP CIP 01,20
Appendix 8 or 9 Organochlorine Pest/RCB's || OCP AP9 01,20
TCLP Characteristic Organochlorine Pests. || OCPTCLP 01,20,16,46
'+ SDWA Organochlorine Pesticides OCP SPW 01
* RCRA Organcchlorine Pesticides OCP RCR 01,20
PCB's PCB 01,20, 45
Nitro-Aromatics & Cyclic Ketones 609L! 01,20
* Polymuclear Aramatic Hydrocarbons / 610 LC PNA 01,20 ,16,46
Haloethers 611LI 01,20
Chiorinated Hydrocarbons 612L7 0120
Organcphosphate Pesticides w## OFP 01,20
- w# Most Modifiable Test C - Change Noted
* Preferred Standard Product (01 & 20 Bolded) 01 & 20 Bolded - Std.Prd. DL

Figure 1 - Ltong Form for GC/MS, Inorganic, Metal Analyses



SOP No. LP-RMA-0004

Page: 4 of 29
Date: 12/9/87
Revision: Original
LONG FORM pg 2. Last Revision: 6/8/87 Current Revision: 9/15/87
GC/LC Analyses (cont.) Test ID Matrices A B C D E
Apperdix 8 or 9 Organcphosphate Pesticides|| OPP AP9 01,20
Appendix 8 or 9 Herbicides HRB AP9 01,20
TCLP Herbicides HRBICLP 01,20, 16,46
* SIMA Herbicides HRB SDW 01
* RCRA Herbicides »H HRB RCR 01,20
Triazines 619LI 01,20
Carbamate & Urea Pesticides/ HPIC 63211 01,20
Penta & Tetxrachlorophenol FCP 01,20
Ethylene Dibromide (EDB) SO4LI 01,20
Rydrocarbon Scan by FID GC HYD 01,20
Boiling Point Distribution By GC GC BPFD 01,20
Water Miscible Solvents GC DAI o1
Semivolatiles by MSD MSD ENA 01,20
Volatiles by MSD MSD VOA 01,20
Semivolatiles by FID GC BNA 01,20
Base Neutrals by FID GC BN 01,20
Acids by FID GC ACD 01,20
Iand Treatment Demonstration / HPIC IC 1TD 01,20,43, 16,46
GC / MS Analyses
Priority Pollutant Volatiles VOA 624 01,20 ,40 16,46
Pri. Pollutant VOA's (ILOW DETECTION LIMIT){ VOA624L 20
Priority Pollutant Semivolatiles BENA 625 01,20 ,40 16,46
Priority Pollutant Acid Organics ACD 625 01,20 ,40
Priority Pollutant Base/Neutral Organics BN 625 01,20 ,40
* Hazardous Substance List Volatiles YOA HSL 01,20 ,40 16,46
HSL Volatiles (IOW DETECTION LIMIT) VOAHSLL, 20
* Hazardous Substance List Semivolatiles BNA HSL 01,20,40 16,46
* Hazardous Substance List Acid Organics ACD HSL 01,20 ,40
* Hazardous Substance List Base/Neutral Org| BN HSL 01,20,40
CLP/HSL Volatiles (TID's Included) VoA CLP 01,20,25
## Most Modifiable Test . C-Change noted. Bolded 01 & 20 - Std.prd.

* Preferred Standard Product (01 & 20 Bolded)

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



' LONG FORM pg 3.

SOP No. LP-RMA-0004

Page: 5 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87

GC / MS Analyses (cont.) Test ID Matrices A B C D E

CLP/HSL Semivolatiles (TID's Included) BNA CIP 01,20,25

NPDES Volatiles Organics VOA 624 01

NPDES Semivolatiles Organics BQA 625 01

Appendix 8 or 9 Volatiles VOA AP9 01,20,40, 16,46
Apperdix 8 or 9 Semivolatiles BNA AP9 01,20,40, 16,46
Apperdix 8 or 9 Chlorinated Doxins & Furnsi DXN AP9 01,20 Div.22
CIA-CI8 Dioxdons & Furans DXN 01,20 . Div.22
Apperdix 8 TID Volatiles VOATIDS 01,20,40, 16,46
Appendix 8 TID Semivolatiles BENATIDS 01,20,40, 16,46
TCLP / Waste Characteristic Volatiles VOATCLP 01,20,40, 16,46
TCLP / Waste Characteristic Semivolatiles || BNATCLP 01,20,40, 16,46
TCLP / Land Restriction Volatiles VOA IRR 01,20,40, 16,46
TCLP / land Restriction Semivolatiles BNA IRR 01,20,40, 16,46
Refinery Hazardous Constituents Volatiles {| VOA REP 01,20,40, 16,46
Refinery VOA's (LOW DETECTION LIMIT) VOAREFL 20

Refinery Hazardous Constituents BNA BNA REF 01,20,40, 16,46
Polymiclear Aramatic Hydrocarbons BN PNA 01,20,40, 16,46
Polymucleur Arcmatic Hyd:mﬂ:ons SIM BNSIPNA 01,20,40, 16,46
Tentative Identification Volatiles VQA TID 01,20,40, 16,46
Tentative Identification Semivolatiles BA TID 01,20,40, 16,46
Characterization Volatiles VOA CHR 01,20,40, 16,46
Characterization Semivolatiles BMA CHR 01,20,40, 16,46
Direct Aquecus Injection Volatiles VOA DAI o1

Direct Aquecus Imjection Semivolatiles ENA DAI o1

Bolded 01 & 20 - Std. Prd.
C - Change Noted

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



LONG FORM pg 4.

SOP No. LP-RMA-0004

Page: 6 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87 .

| <<< >>> c<cc >>> INORGANIC CHEMISTRY <<< >>> << >>> fi
Physical Tests Test ID Matrices A B C D E

@ Corrosivity By pH METPH # 01,20 '
Corrosivity, NACE NACE 01,20
@ Color NESCOLR 01
@ Odor ODCR o1

Particle Size / Hydrameter 20

Particle Size / Sieve 20
Ignitability, Closed Qup FLSHPT 01,20,40
Percent Oil/Water/Solid (O/W/S) SOWS 40

Percent O/W/S (Modified Oven Technique) $ORSMOD 40

0il & Grease / Gravimetric BAL O&G 01,20

011 & Grease / Infrared Spectrameter (IR) IR OG 01,20
Aromatic 0il & Grease / (IR) IR AO&G 01,20

Total Petroleum Hydrocarbons (TPH) / (IR) IR TFH 01,20

Mineral Tests

@ Specific Conductance CEISC # 01,20
@ Acidity METACID 01,20
@pd METFH #» 01,20

pi, Paste METPHP 20
@Alkalinity, Total/Carb/Bicarb/Hydraxide | METAIK 01,20
Hardness, Titration BURHARD

Hardness, ICP ICPHAR®

Sodium Adsorption Ratio (SAR) ICP SAR 01,20

Cation Exchange Capacity ICP CEC 20

Ion Balance Calculation TONBALCAIC

Icn Balance (Major Cations/Anions) See Job Code: IONBAIANCE

Oxygen Demand / Carbon

@ Biochemical Oxygen Demand (BOD) METBOD o1

Chemical Oxygen Demand (COD) METCOD 01,20

Total Organic Carbon (TOC) TOCTOC# 01,(20 Div.12)
Purgeable Organic Carban (POC) TOCEOC 01

Dissolved Organic Carbon (DOC) TOCDOC 01

# S-S le & for 01 Matrix Only,

Figure 1 - Long Form for GC/MS,

Other matrices do not need an additional letter
¢ T lved, R-Recoverable
@ SHORT HOLDING TIMES C- Change Noted

Inorganic, Metal Analyses



SOP No. LP-RMA-0004
Page: 7 of 29
Date: 12/9/87

@ SHORT HOLDING TIMES

Revision: Original
LONG.'FdRM P8 S. Last Revision: 06/08/87 Current Revision: 09/15/87
Nitrogen Test ID Matrices A B C D E
Total Kjedahl Nitrogen (TKN) TECTKN 01,20
Ammonia, Nitrogen TEQNH3 01,20
Ammonia, Distilled TECNHIT 01,20
@Nitxite, Nitxogen TECNO2 01,20
@Nitrate, Nitrogen TECNO3 01,20
Nitxite Plus Nitrate, Nitvogen TECNOXT 01,20
@ Nitrate, IC IC NO3 01,20
@ Nitrite, IC IC NO2 01,20
Total Organic Nitrogen See Jcb Oode : TONOL
Phosphorus
@ Orthophosphate, Colorimetric TECO P 01,20
@ Orthophosphate, IC IC P4 01,20
Folyphosphate, IC IC PPO4 01,20
Total Phosphorus, Colarimetric TECT P 01,20
Fhosphorus, ICP See ICP Suite Compounds
Solids
Total Solids (TS) BALTS 01,20
Total Susperded (TSS) BALTSS o1
@ Total Dissolved Solids (TDS) BALTDS 01
Total Volatile Solids (TVS) BALTVS 01,20
Volatjile Suspended Solids (VSS) BALVSS ol
' @Turbidity (NIU) : SPETURB o1
Settleable Solids (sS) CONESS o1
Microblology
@ Coliform, Total OOLIF T o1
. @ Coliform, Fecal COLIF F o1
# %—sin;l? [&’_&Eofor ?l Matrix Onlxé Other matrices do not need an additional letter
C~Change noted.

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



LONG FORM pg 6.

SOP No. LP-RMA-0004
Page: 8 of 29
Date: 12/9/87

Revision:

Original

_ Last Revision: 6/8/87 Current Revision: 9/ 15/87

Sulphur Test ID Matrices A B C D E

Sulfate, IC IC So4 01,20 :
Sulfats, Turbidimetric SPESO4 01,20

@ Sulfite, Titrimetric BURSO3 01,20
@$sulfite, IC IC so3 f 01,20
Saltide, Colorimetric SPES * 01,20
Sulfide, IC IC S 01,20
slfur, ICP Sea ICP Suite Compounds
Sulfide - Reactive SPES R 01,20
Thicsulfate, IC IC s203 01,20
Thiocyanate, IC IC stN 01,20

Cyanide
Cyanida, Total TEON T 01,20
Cyanida, Amenable to Chlorination TECXN F 01,20
Cyanide, Weak & Dissociable TECCN W 01,20
Cyanide, IC IC N 01,20
Cyanide - Reactive TECCN R 01,20
Halogens

Eromida, IC IC BR 01,20
Ghloride, Titrimetric BURCL 01,20
Qloride, IC IC CL 01,20
@hlarine, Residual POTCL2R 01,20
Perchlorata, IC IC 104 01,20
Elworide, Electrode METF 01,20
.Fluaride, Distilled, Electrode METF T 01,20
Fimoride, IC ICF 01,20
Iodida, IC ICI 01,20
Total Organic Halogen (TOX) TOXTONGs 01,20
Pargeable Organic Halogen (POX) “TOXPOX 01

_ Dissolved Organic Halogen (DOX) TOXDOX o1

# S-Single & for 01 matrix only; Other matrices do not need an additional letter
* T D-Sigs%d R—Reccverable¥

@ SHORT HOLDING TIMES,

C-Change Noted.

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



SOP No. LP-RMA-0004
Page: 9 of 29
Date: 12/9/87
Revision: Original

LOI;I.(;-FO'IIM. pg 7. Last Revision: 6/8/87 Current Revision: 9/15/87
- Radlochemistry . . Test ID Matrices A B C D E
Gross Alpha & Beta . RADASB 01,20
Lead 210 ' RAPE210 01,20
Radium 226 RAD226 01,20
Radium 228 RAD228 01,20
Thorium 230 RATH230 01,20
Uranitm, Natural TOXDOX 01,20

* Other Tests

Tarmin / Lignin 01,20 Div.22
Phenolics (4=AAP) SPEPHEN 01,20

@ Surfactants (MBAS) , SPEMBAS 01,20
CLIENTHOLD

TCLP Master Preps )
TCLP Prep / EXTRACTABLE Orvanics Only** || M4OTCLFO 40

TCLP Prep / VOLATILE : Organics Only | M4OZHE 40
TCLP Prep / METALS only ’ M4AOTCLEM 40
TCLP Prep / METALS & EXRACT. ORGS Only || M4OTCIP 40

* Includes Pesticides

# S-S5 le&Q-?adformuatrixOnl; Other matrices do not need an additicnal letter.
. D-Dggolved, ~Total, R-Recave.rable¥
@ SHORT HOLDING TIMES C—-Change Noted.

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



LONG FORM pg 8.

SOP No. LP-RMA-0004

Page: 10 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87

Figure 1 - Long Form for GC/MS,

Inorganic, Metal Analyses

Trace Metals by ICP & AA Test ID Matrices A B C D E

* ICP Scan / 27 Metals, Standard Product ICP LI* [o1,20

ICP Metals, Soluble Salts ~|ICP SS 01,20

ICP Suite / Choose From List Below ICP+* 01,20,T16,T46 | See below
" "Choose: ICP Suite, Choose: ICP Suite,

AA Metals Test ID A B CDE AA Metals Test ID A B CDE

Alunirmm, ICP Marganese, ICP

Antimony, Furn AA | FSB* Mercury, CV AA CVHG*

Antimony, ICP Molybdernm, ICP

Arsenic, Furn AR [/FAS* Nickel, ICP

Arsenic, Hyd Gen |DIV. 22 Osmium, ICP

Arsenic, ICP Phosphorus, ICP

Barium, ICP Potassium, ICP

Beryllium, ICP Selenium, ICP

Boren, ICP Selenium, Purn AA ||FSE*
. Cadmium, Furn AA  [[FCD* Selenium, Hyd Gen [Div. 22

Cadmium, ICP N Silica (sio2), IcP

Calcium, ICP Silicon, ICP

Chromixm (IITI) CR+3y Silver, Furn AA FAG*

Chromium (VI) SPECRE* Silver, ICP

chramium, ICP Sodium, ICP

Cobhalt, ICP Strontium, ICP

Copper, ICP Sulphnr

Iron, ICP Thallium, Furn FTL*

Lead, Tot Organic Tin, ICP

Lead, Flonace AA FPB* Titanium, ICP

Lead, ICP Uranium, Natural

Lithium, ICP Vanadium, ICP

Magnesium, ICP 2inc, ICP
* D-Dissolved T—'Ibtal R—Reccverable, (01,20,16,46 matrices for ICP* & Furnace Tests)
¢DIS-D ved, TOT- Total



LONG FORM pg 9.

SOP No. LP-RMA-0004

page: 11 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87

Inorganic Regulatory Packages Job Code Matrices A B C D E
Appendix VIIT Metals/Inorganics AP8*¥ML 01,09,20,40,16
Appendix IX Metals/Inorganics AP9**MT 01,09,20,40,16
Apperdix IX Opticnal-Water Chem. Parameters JONBALANCE |09
Hazardous Substance list (HSL) Met/Inorg HSLAML 01,09,20,40,16
CIP / HSL Metals/Inorganics CLD#**MI 01,09,20,40
SDHA Primary Metals / Inorganics SDHAP+*M/T |l01,09
SDHA Secordary Metals / Inorganics SDWAS**MI 01,09
RCRA Total Metals RCRA*MM 01,09,20,40
RCRA EP I Matals EPI RCRM Std.Prd. DL
RCRA EP I Metals EPIT RCRM
RCRA Groundwater Suitability RCRAS*M/T/R|| 01,09
FCRA Water Quality Metals/Inorganics RCRAQW*MIL 01,09
RCRA Groundwater Quality Indicators RCRAT#*MI$ 101,09
Priority Pollutant Mstals PPA#M - 01,09, 20,40,16
Priority Pollutant Inorganics PP**T 01,09,20,40
Refinery Total Metals (Hazardous Constituent) [[REFHC*M 01,09,20,40,16
Refinery EP I Mstals EPTI REFM 40
Refinery EP IT Metals EPIT REFM 40
NPDES Part A Inorganics NPDA®*T o1
NPDES Part B Metals / Inorganics / RAD NPDB*+MIR o1
NPDES Part C Metals / Inorganics PP**M/1 01,09,20,40
TCLP Metals Aquecus Leachate OTCHM 01,20,16
TCLP Refinery Metals See REFHC16M

# S~single, Q-Quad

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



SOP No. LP-RMA-0004
Page: 12 of 29
Date: 12/9/87
Revision: Original

S 1oNG FORM  pglo. _ Last Revision: 6/8/87 Current Revision: 9/15/87

Item Number . Changes

Comments To Sample Receiviag :

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



JOB CODES pgl.

SOP No. LP-RMA-0004

Page: 13 of 29
Date: 12/9/87

Revision: Original

Last. Revision: 4/2/87 Issued: 6/8/87

SDWA Drinking Water Parameters

J.CODE ID Matrices

Primary Complete SDWAP**C 01,09
Primary Metals SOWAP*#4 01,09
Primary Inorganics SDWAP**T 01,09
Primary Radiochemistry STWAP*+R 01,09
Primary Organics SDWAP*+0 01,09

Secandary Metals / Inorganics

SDWAS**MIT 01,09

Priority Pollutants

~ Complete PP**C 01,09,20,40
Metals PPraM 01,09,20,40,16
Inorganics PPiI 01,09,20,40
Organics _ PP*0 01,09,20,40, 16}

Hazardous Substance List
Camplete ' [[ESTAsC 01,09,20,40
Metals/Inorganics [jEsLAva 01,09,20,40,16
Organics [|HSLA*O 01,09,20,40,16
RCRA Groundwater - Monitoring Parameters

Suitability Complete ' RCRAS#*C 01,09
Suitability Metals RCRAS ¥ 01,09
Suitability Inorganics RCRAS#*+] 01,09
Suitability Radiochemistry RCRAS##R 01,09
Suitability Organics RCRAS#*0 01,09

Quality Metals / Inorganics

RCRAQ#**MT 01,09

Irdicator Inorganics

RCRAI**1# 01,09

CLP / EPA Report Packages

Camplete arc
Metals / Inorganics CIP MI
Organics CcIP O

# S-Single, Q<Quad  For 01 & 09 Matrices Only

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses

A B C D E




SOP No. LP-RMA-0004
Page: 14 of 29
Date: 12/9/87
Revision: Original

__JOB CODES pg 2, . - Last Revision: 4/2/87 [ssued: 6/8/87
Waste Characteristics & Other Tests J.CODE ID Matrices A B C D E
WC Incrganics RCRAWCAOIL 40
EP]/ Organics , EPI RCRO
EPIT Oily Wasta Metals EPIT RCRM
TCLP Waste Characteristic (mark one: M/0/C ) JOTCHM/0/C ||01,20,16
Iand Restriction Rule IRR**0 01,20,16
FCRA Metals RCRAWMM 01,09,20,40,16
Refinery Hazardous Coastituents (HC)
HC Conplete : REFHC#*C 01,09,20,40,16
HC Matals " [IREFHC*M 01,09,20,40,16
HC Organics || REFHCA*Q 01,09,20,40,16
Waste Characteristics - Refinery
Tnarganics - T v TREoeI 40
EPI Metals _ JEPT REFM
EPTI Oily Waste Metals {EPIT REFM
Appendix 8 List '
Camplete i APB#*+C 01,09,20,40,16
Metals / Inarganics . APS#*¥MI 01,09,20,40,16
Organics . APG#4a0 | 01,09,20,40,16
Appendix 9 List )
Qampleta APY#**C 01,09,20,40,16
Metals / Inorganics AP9*IMT 01,09,20,40,16
Organics API**0 01,09,20,40,16
Ionbalance '
Campletea IONBAIANCE }101,09
Cations CATIONS 01,09
Anions ANIONS 01,03

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !
YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS

~ICIP Prep / EXTRACTABLE Organics Only * || M4OTCLEO 40

TCIP Prep / VOLATILE . Organics Only || MAOZHE 40
TCIP Prep / METALS only _ MAOTCIEM || 40
TCLP Prep / METALS & EXTRACT. ORGS  Only [ M4OTCLP 40

* Includes Pesticides
Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses



" INORG CHEMISTRY pg 1. Last Revision: 6/8/87 Current Revision: 9/15/87

SOP No. LP-RMA-0004 -

Page: 15 of 29
Date: 12/9/87
Revision: Original
Job Code : Y N

Project # [Proj. Mgx.: |Prepared By: jpate: , / |spcl. Inst: Y N
Group Smpl Mtx Test Mtx Client Description RMA Sample Numbers
A
B
C
D
E
Hazard Iabel: _
Physical Tests Test ID Matrices A B C D E
@ Corrosivity by pi METPH # 01,20
Corrosivity, NACE NACE 01,20
@ Colar INESCOIR o1
@ Odor ODCR o1
_Particle Size / Hydrumetexr 20
Particle Siza / Sieve 20 .
Ignitability, Closed Qup FLSHPT 01,20,40
Percent 01l / Water / Solids SORS 40
0il & Greasa / Gravimetric BAL O&G 01,20
0il & Grease / Infrared Spectrometer (IR) IR 0&G 01,20
Arcmatic Oil & Grease / IR IR AOKG 01,20
Total Petroleum Hydrgcarbons (TFH) / IR IR TPH 01,20
Migeral Tests
@ Specific conductance CEISC § 01,20
@ Acidity METACID 01,20
@ METTH # 01,20
pil, Paste |METPHP 20
@ Alkalinity, Total/Carb/Bicarb/Hydroxide METALK 01,20
Hardness, Titration ' BURHARD
Hardness, ICP ICPHAR®
Sodium Adsorption Ratio (S2R) ICP SAR 01,20
Cation Bxchange Capacity ICP CEC 20
Ion Balance Calculation IONBAILCALC
Ion Balance (Major Cations/anians) See Jcb Code: IONBALANCE
Oxygen Demand / Carbon
@ Biochemical Oxygen Demand (BOD) METBOD 01
Chemical Oxygen Demand (COD) METCQOD 01,20
Total Organic Carbon (TOC) moc# 01,020 Div.12)
Purgeable Organic Carban (FOC) TOCFOC 01
Dissolved Organic Carbon (DOC) TOCDOC o1

#S-Shgle&ggadforOlmtrixOnlI Other matrices do not need an additional letter
~Total Recoverab
@ SHORT HOLDING TIMES

R-

Figure 2 - Inorganic and Metal Analyses



INORGANIC CHEMISTRY pg 2.

SOP No. LP-RMA-0004

Page: 16 of 29
Date: 12/9/87
Revision: Original

Last Revision; 6/8/87 Current Revision: 9/15/87

. Nitrogen Test ID Matrices A B C D E
Total Kjedahl Nitrogen (TKN) TECTKN 01,20
Ammcnia, Nitvogen TECNH3 01,20

 Ammcnia, Distilled TECNH3T 01,20

@ Nitxite, Nityogen TECNO2 01,20

@Nitxate, Nitxogen TEONO3 01,20
Nitrite Plus Nitrate, Nitrogen TECNOXT 01,20

@ Nitrate, IC IC NO3 01,20

@ Nitrite, IC IC NO2 01.20
Total Organic Nitrogen Sea Jcb Code: TONO1

Phosphorus

@ Orthophosphate, Colorimetric TECO P 01,20

@ Orthophosphate, IC IC FO4 01,20
Polyphosphate, IC H1C PPO4 01,20
Total Fhosphorus, Colorimetric “frecr P 01,20
Phosphorus, ICP Sea ICP Suite Campounds

Solids

Total Solids (TS) BALTS 01,20
Total Suspended Solids (TSS). BAITSS o1
Total Dissolved Solids (TDS) BALIDS o1
Total Volatile Solids: (TVS) ||earavs 01,20
Volatile Suspended Solids (VSS) BAIVSS o1

@ Twrbidity (NTU) - SPETURB o1
Settleable Solids (SS) ONESS o1

Microbiology
@ Coliform, Total COLIF T o1
@ Coliform, Fecal COLIF F o1
Sulphur

Sulfate, IC IC so4 01,20
Sulfata, Turbidimetric SPESO4 “fo1,20

@ Sulfite, Titrimetric 01,20

@ Sulfite, IC IC so3 01,20
Sulfide, Colarimetric SPES * 01,20
Sulfur, ICP See ICP Suite Compourds
Sulfide - Reactive SPES R 01,20
Thiosulfate, IC IC S203 01,20
Thiocyanate, IC IC SCN fo1,20

* T-Total, D-Dissol
Total sulf ide only, for 20 matrix.

ved; for 01 matrix;

JUnderlined Ttems Are Preferyed

Figure 2 - Inorganic and Metal Analyses



INORGANIC CHEMISTRY pg 3.

SOP No. LP-RMA-0004

Page: 7 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87

Cyanide Test ID Matrices A B C D E
Cyanide, Total . TEOCN T 01,20
Cyanide, Amenable to Chlorination TECCN F 01,20
Cyanide, Weak & Dissociable TEOCN W 01,20
Cyanide, IC ICw 01,20
Cyanide - Reactive TECCN R 01,20
Halogens

Bramide, IC IC BR 01,20
Chloride, Titrimetric }| BURCL 01,20
Chioride, IC IC CL 01,20

@ Chlorine, Resicual POTCL2R 01,20
Perchlorate, IC IC 104 01,20
Flugride, Flectrode METF 01,20
Fluoride, Distilled, Electrode METF T 01,20
Fluoride, IC ICF 101,20
Icdide , IC ICI 01,20
Total Organic Halogen (TOX) TOXTOX# 01,20
Purgeahla Organic Halogen (FOX) TOXPOX o1
Dissolved Organic Halogen (DOX) TOXDOX o1

Radlochemistry
Gross Alpha & Beta RADASB 01,20 Div.12
Lead 210 RAPB210 01,20 Div.i2
Radium 226 RAD226 01,20 Div.12
Radium 228 RAD228 01,20 Div.J2
Thorium 230 RATH230 01,20 Div.l2
Uranium, Natural RADU 01,20 Div.J2
Other Tests

@ Tannin / Lignin DIV. 22 01,20
Phenolics (4-AAP) SPEPHEN 01,20

@ Surfactants (MBAS) SPEMBAS 01,20
Major Anion. Scan by Ion Chramatography IC SCAN 01,20
TCLP Master Prep
TCLP Prep / METALS Only M4OTCLPM 40

# Sz asmmx Immé for 01 matrix anly; Underlined Items Are Preferred

Figure 2 -~ Inorganic and Metal Analyses



INORGANIC CHEMISTRY pg 4.

SOP No. LP-RMA-0004

Page: 18 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87

Trace Metals by ICP & AA Test ID Matrices A B C D E

ICP Scan / 27 Metals, Standard Product ICP LI* 01,20,16
ICP Metals , Soluble Salts ICP 'ss 01,20
ICP Suite / Choose from Lists Below ICP* 01,20,T16,T46 || See below
Choose: ICP Suite, Choose: ICP Suite,

AA Metals TestlID {|A B C D E AA Metals TestID (A B C D E
Alumimm, ICP Maganese, ICP ’
Antimony, Rom AA  [|FSB* Mercury, CV AA CVHG*
Antimany, ICP Molybderum, ICP
Arsenic, Furn AA FAS* Nickel, ICP
Arsenic, Hyd Gen DIV. 22 Osmium, ICP
Arsenic, ICP FPhosphorus, ICP
Barium, ICP Potassium, ICP
Beryllium, ICP Selenium, ICP
Boren, ICP Selenium, Furn AA FSE*
Cadmiuzn, Furn AA FCD* Selenium, Hyd Gen DIv. 22
Cadmiwm, ICP Silica (si02), 1ICP
Calcium, ICP Silicon, ICP
Chromium (IIX) CR+3y Silver, Furn AA FAG*
Chromium (VI) SPECR6* silver, ICP
Chromium, ICP Sodium, ICP
Cobalt, ICP Strontium, ICP
Copper, ICP Sulpn-
Iron, ICP Thallium, Furn FTIL*
Lead, Tot Organic T™n, ICP
Lead, Furmace AA FPB* Titanium, ICP
Lead, ICP Uranium, Natural
Lithium, ICP vanadium, ICP
Magnesium, ICP Zinc, ICP
D-Dissolved, T-Total, R-Recoverable; (01,20,16,46 matrix for ICP* and Furnace Tests)

.Dw msgﬁwn TOT- Total.

Figure 2 - Inorganic and Metal Analyses



INORGANIC CHEMISTRY pg S.

SOP No. LP-RMA-0004

Page: 19 of 29
Date: 12/9/87
Revision: Original

Last Revision: 6/8/87 Current Revision: 9/15/87

Inorganic Regulatory Packages Job Code Matrices A|lB{C
Appendix VIIT Metals / Inorganics " |apgxanT 01,09,20,40,16
Appendix IX Metals / Inorganics AP9#*+MI 01,09,20,40,16
Appendix IX Opticnal-Water Chemistry Param IONBAIANCE ||09
Hazardous Substance List (HSL) Met / Inorg HSLA*MT 01,09,20,40,16
CLP / HSL Metals / Inorganics CLP**MI 01,09,20,40
STWA Primary Metals / Inorganics SDWAPH*M/T | 01,09
SDWA Secardary Metals / Inorganics SDWRAS*+*MT 01,09

" RCRA Total Metals RCRA*#M 01,09,20,40,16
RCRA EP I Metals EPT RCRM
RCRA EP II Metals EPIT RCRM
RCRA Groundwater Suitability RCRAS 01,09
RCRA Water Quality Metals/Inorganics RCRAQ**MI 01,09
RCRA Groundwater Indicators RCRAT#*MI§ /01,09
Pricrity Pollutant Metals PPiaM 01,09,20,40,16
Pricrity Pollutant Inorganics PP#AT 01,09,20,40
Rafinery Total Metals (Hazardous Constituent) [REFHCYWM 01,09,20,40,16
Refinery EP I Metals EPT REFM 40
Refinery EP IT Metals EPIT REFM 40
NPDES Part A Inorganics NPDA#*T 01
NPDES Part B Metals 7 Inorganics / RAD NPDB**MIR 0l
NPOES Part C Metals / Inorganics PP+ M/T 01,09,20,40
TCLP Metals Waste Characteristic Metals OTCH**M 01,20,16
TCLP Refinery Metals See REFHC#MM

Item Number Changes

Comments For Sample Recelving:

# S -Single, Q -Quad for 01 matrix only

Figure 2 - Inorganic and Metal Analyses




JOB CODES pg 1

SOP No. LP-RMA-0004
Page: 20 of 29
Date: 12/9/87
Revision: Original

Last Revision: 4/2/87 Issued: 6/8/87

- SDWA Drinking Water Parameters

J.CODE ID Matrices

Primary Conplete SDWAP**C 01,09
Primary Metals SDWAP*#M 01,09
Primary Inorganics SDWAP*+T 01,09
Primary Radiochemistry SDWAP#**R 01,09
Primary Organics SDHWAP*+0 01,09

Secondary Metals / Inorganics

SDWAS**MT. 01,09

Priority Pollutants

Camplete PP**C 01,09,20,40
Metals PP**M 01,09,20,40,16
Inorganics - PP#nY 01,09,20,40

. Organics . PP**0Q 01,09,20,40,16

Hazardous Substance List

Canplete o HSLA+C 01,09,20,40
Metals/Inorganics HSLAMI 01,09,20,40,16
Organics HSLA*0O 01,09,20,40,16

RCRA Groundwater - Monitoring Parameters

Suitability camplete

RCRAS#*C 01,09

Suitability Metals

RCRAS**M 01,09

Suitability Inorganics

RCRAS**T 01,09

Suitability Radiochemistry

RCRAS*+R 01,09

Suitability Organics

RCRAS**Q 01,09

Quality Metals / Inorganics

RCRAQ#*MI 01,09

Indicator Inorganics

RCRAT**I# 01,09

CLP / EPA Report Packages

Camplete P C
Metals / Inorganics ee
Organics P 0

# S-Single, Q-Quad For 01 & 09 Matrices Only

Figure 2 - Inorganic and Metal Analyses

A B C D E




-—JO3 COES _pg 2.

SOP No. LP-RMA-0004
Page: 21 of 29
pate: 12/9/87
Revision: Original

Last Revision: 472/87 Issued: 6/8/87

Waste Characteristics & Other Tests J.CODE ID Matrices A B C D E
WC Inorganics RCRAWCA40I 40
EPI/ Metals EPI RCRM
EFI/ Organics EPT RCRO
EPIT Oily Waste Metals EPIT RCRM
TCLP Waste Characteristic (mark one: M/0/C ) forcesm/o/c f01,20,16
Iand Restriction Rule LRR**Q 01,20,16
RCRA Metals RCRA®MM 01,09,20,40,16
Refinery Hazardous Counstituents (HC)
HC Complete REFHC*+*C 01,09,20,40,16
HC Metals REFHC#**M 01,09,20,40,16
HC Organics REFHC**0Q 01,09,20,40,16
Waste Characteristics - Refinery
Inorganics REFWCH*T 40
EPI Metals EPI REFM
EPII Oily Waste Metals EPIT REFM
Appendix 8 List
Camplete APS**C 01,09,20,40,16
Metals / Inorganics APS*"MI 01,09,20,40,16
Oorganics : APB**Q 01,09,20,40,16
Appendix 9 List
Complete ) AP9#*C 01,09,20,40,16
Métals / Incrganics AP9*WMT 01,09,20,40,16
Organics - AP9*%»0 01,09,20,40,16
Ionbalance
Camplete IONBAIANCE [[01,09
Cations CATIONS 01,09
Anions ANIONS 01,09

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !
YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS

-ICIP Prep / EXTRACTABLE Organics Only * | M4OTCLFO 40
TCIP Prep / VOLATILE Organics Only MAOZHE 40
TCIP Prep / METALS only MAOTCLEM 40
TCLP Prep / METALS & EXTRACT. ORGS Only | M4OTCLP 40

Includes Pesticides

Figure 2 - Inorganic and Metal Analyses



SOP No. LP-RMA-0004

Page: 22 of 29
Date: 12/9/87
, Revision: Original
ORGANIC CHEMISTRY pg 1 Last Kevision: 4/.2/_87 Issued: 6/8/87 Jab Code Y N
Project # |Proj Mogx: |Prepared By: [oate: / / Jlspcl Inst: ¥ N
GRXIP Smpl Mtx Test Mtx Client Description RA Sample Numbers
A
. B
ic
2 D
E
Hazard Label:
Test Approved Test
GC/LC Analyses 1D Matrices A B C D E
* SDWA Trihalomethanes THM SDW 01
* Halogenated Volatile Organics w## §01LI 01,20,16,46
Halogenated VOA Orgs (IOW DETECTION LIMIT) 601LIL 20
* Aramatic Volatile Organics wow 602L1 01,20,16,46
Aramatic VOA Orgs (LOW DETECTION LIMIT) 602LIL 20
Benzene, Toluene, Ethylbenzene, Xylenes 602BTEX 01,20 ,16,46
SOWA Volatiles MCL SDW o1
Acrolein & Acrylonitrile 603L1 01,20
Phenols 604LI 01,20
Benzidines 605LI 01,20
'Phthalate Esters 606LI 01,20
Nitrosamines 60711 01,20
Oorganochlorine Phst:l.c:l.des/m's; 608 OCP PP 01,20
OCP's/FCB's 608 (LOW DETECTION LIMIT) OCP PPL 20
NPDES Organochlorine Pesticides/PCB's OCP PP 01,20
* HSL Organochlorine Pesticides/PCB's ## || OCP HSL 01,20 ,16,46
HSL, OCP's/PCB's (LOW DETECTION LIMIT) OCPHSLL 20
CLP/HSL Organcchlorine Pesticides/FCB's oCcP CLp 01,20
Appendix 8 or 9 Organochlorine Pest/PCB's OCP AP3 01,20
TCLP Characteristic Organochlorine Pests. OCPICLP 01,20,16,46
* SOWA Organochlorine Pesticides OCP SDW 01
* RCRA Organochlorine Pesticides OCP RCR 01,20
PCB's PFCB 01,20,45
Nitro-Aromatics & Cyclic Ketones 609L1 01,20
Polynuclear Arcmatic Hydrocarbons / 610 LC PNA 01,20 ,16,46
Haloethers 611LI 01,20
Chlorinated Hydrocarbons 612L1 01,20
Organcphosphate Pesticides #a OFPP 01,20
Appendix 8 or 9 Organcphosphate Pesticides || OPP AP9 01,20
Apperdix 8 or 9 Herbicides HRB AP9 01,20

## Most Modifiable Test
* Preferred Standard

C - Change Noted
Product (Bolded 01 & 20 )

01 & 20 Bolded - Std.Prd. DL

Figure 3 - Chromotography Analyses



ORGANIC CHEMISTRY pg 2

Last Revision: 4/2/87

SOP No. LP-RMA-0004

Page: 23 of 29
Date: 12/9/87
Revision: Original

Issued: 6/8/87

GC/LC Analyses Cont. Test ID Matrices A B C D E
TCLP Herbicides HRBICLP 01,20,16,46
* SDWA Herbicides ## HRB SDW 01
* RCRA Herbicides w## HRB RCR 01,20
Triazines 619LI 01,20
Carbamate & Urea Pesticides, HPIC 632LI 01,20
Penta & Tetrachlorcphenol BCP 01,20
Ethylene dibromide (EDB) S04LI 01,20
Bydrocarbon Scan by FID GC BYD 01,20
Boiling Point Distribution By GC GC EPD 01,20
Water Miscible Solvents GC DAI o1
Semivolatiles by MSD MSD RNA 01,20
Volatiles by MSD MSD VOA 01,20
Semivolatiles by FID GC B 01,20
Base Neutrals by FID GC BN 01,20
Acids by FID GC ACD 01,20
Iand Treatment Demonstration /HPIC 1c LD 01,20,16,46
CLIENTHOLD
»>>> Other <<«

TCLP Prep / EXTRACTABLE ORGANICS Only {| TCLFO M40
TCLP Prep / VOLATILES only ZHE M40

Item Number Changes

Comments To Sample Recelviag :

## Most Modifiable Test

*+ Preferred Standard Product (01 & 20 Bolded)
Figure 3 - Chromotography Analyses

C- d:arlggmted



JOB CODES pg 1

SOP No. LP-RMA-0004
Page: 24 of 29
Date: 12/9/87
Revision: Original

Last Revision: 4/2/87 Issued: 6/8/87

SDWA Drinking Water Parameters

J.CODE ID Matrices

Primary Complete

SDWAP**C 01,09

SDWAP**M 01,09

Primary Inorgenics

SDWAP**T 01,09

Primary Radiochemistry

SDWAP**R 01,09

Irimary Organics

SDWAP**O 01,09

Secordary Metals / Inorganics

SOWAS**MI  |01,09

Priority Pollutants

Conplete PP**C 01,09,20,40
Metals PPRAM 01,09,20,40,16
Inorganics PP*al 01,09,20,40
Organics PP**Q 01,09,20,40,16
Hazardous Substance List
Canplete HSLA*C 01,09,20,40
Metals/Inorganics HSLA*MI 01,09,20,40,16
Organics HSL#*0 01,09,20,40,16

RCRA Groundwater - Monitoring Parameters

Suitability complete

RCRAS**C 01,09

Suitability Metals

RCRAS**M 01,09

Suitability Inorganics

RCRAS#**T 01,09

Suitability Radiochemistry

RCRAS**R 01,09

Suitability Organics

RCRAS**Q 01,09

Quality Metals / Inorganics

RCRAQWAMIL 01,09

Indicator Inorganics

RCRAT*#*T§ 01,09

CLP / EPA Report Packages

Camplete : ar c
Metals / Inorganis CLP MI
Organics P O

# S-Single, Q-Quad -For 01 & 09 Matrices Only
Figure 3 - Chromotography Analyses

A B C D E,




SOP No. LP-RMA-0004
Page: 25 of 29
Date: 12/9/87
Revision: Original

. 2JOB CODES _pg 2, - Last Revision: 4/2/87 Issued: 6/8/87 .
Waste Characteristics & Other Tests J.CODE ID Matrices A B C D E
" WC Inorganics . RCRAWC40I |40
EPI/ Metals - EPT RCRM
EPI/ Organics EPI RCRO
EPII Oily Waste Metals EPIT RCRM
TCLP Waste Characteristic (mark one: M/0/C ) ||OTC**M/O/C | 01,20,16
Iand Restriction Rule LRR**Q 01,20,16
RCRA Metals RCRARAM 01,09,20,40,16
Refinery Hazardous Constituents (HC)
HC Complete REFHC#*C 01,09,20,40,16
HC Metals REFHCH M 01,09,20,40,16
HC Organics REFHC**0O 01,09,20,40,16
Waste Characteristics - Refinery
Inorganics REFWCH T 40
EPT Metals EPI REFM
EPIT Oily Waste Metals EPII REFM
Appendix 8 List .
Camplete APS#*C 01,09,20,40,16
Metals / Inorganics APSA*MI 01,09,20,40,16
Organics ' APB#**0O 01,09,20,40,16
Appendix 9 List
Camplete API#*#*C 01,09,20,40,16
Metals / Inorganics ’ AP *AMT 01,09,20,40,16
Organics API#**0 01,09,20,40,16
Ionbalance
Complete IONBAIANCE |01,09
Cations CATIONS 01,09
Anions ANIONS 01,09

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !
YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS

-ICIP Prep / EXTRACTABLE Organics Only * || M4OTCLFO 40

TCLP Prep / VOLATILE Organics Only MAOZHE 40
TCIP Prep / METALS only ‘M40TCTRM 40
TCIP Prep / METALS & EXTRACT. ORGS Only || MAOTCLP 40

* Includes Pesticides
Figure 3 - Chromotography Analyses



SOP No.
Page:

LP-RMA-0004
26 of 29

Date: 12/9/87
Revision: Original

" ORGANIC CHEMISTRY pg 1 Issued: 01/07/87 Revised: 03/03/87 Job Code : Y N
Project # |Proj Mox: {Prepared By: [pate: ,/ / [spcl Inst: Y N
GROUP Smpl Mtx Test Mtx Client Description RMA Sample Numbers
A
B
c
D
E
Hazard Label:
GC / MS ANALYSES T8r At |a B ¢ b E
Priority Follitant Volatiles VOA 624 01,20,40 16,46
Priority Pollutant Semivolatiles BENA 625 01,20,40 16,46
Priority Pollutant Acid Organics ACD 625 01,20,40
Priority Pollutant Base/Neutral Organics BN 625 01,20,40
* Hazardous Substance List Volatiles VOA HSL 01,20,40 16,46
* Hazardous Substance List Semivolatiles BNA HSL 01,20,40 16,46
Hazardous Substance List Acid Organics ACD HSL 01,20,40
Hazardous Substance List Base/Neutral Org || BN HSL 01,20,40
CLE/HSL Volatiles (TID's Included) VOA CLP 01,20
CLP/HSL Semivolatiles (TID's Included) BENA CILP 01,20
NPLES Volatile Organics VoA 624 o1
NPDES Semivolatile Organics BA 625 o1
Appg’ﬂix 8 or 9 Volatiles VOA AP 01,20,40, 16,46
Appendix 8 or 9 Semivolatiles ENA AP9 01,20,40, 16,46
Apperdix 8 or 9 Chlaorinated Doxins & Furans| DXN AP9 Div. 22
Appendix 8 TID Volatiles VOATIDS 01,20,40, 16,46
Appendix 8 TID Semivolatiles BNATIDS 01,20,40, 16,46
TCLP Waste Characteristic Volatiles VOATCTP 01,20,40, 16,46 .
TCLP / Waste Characteristic Semivolatiles BRAICLP 01,20,40, 16,46
TCLP / land Restriction Volatiles VOA IRR 01,20,40, 16,46
TCLP / Land Restriction Semivolatiles BNA LRR 01,20,40, 16,46
Refinery Hazardous Constituents Volatiles | VOA REF 01,20,40, 16,46
Refinery Hazardous Constituents BNA BNA REF 01,20,40, 16,46
Polymiclear Arcmatic Hydrocarbons BN PNA 01,20,40, 16,46
Polyruclear Aromatic Hydrocarbons SIM ENSTPNA 01,20,40, 16,46
Tentative Identification Volatiles VOA TID 01,20,40, 16,46
Tentative Identification Semivolatiles BNA TID 01,20,40, 16,46
Characterization Volatiles VOA CHR 01,20,40, 16,46
Characterization Semivclatiles BNA GHR 01,20,40, 16,46

C - (thange Noted

* Preferred Standard Product (01 & 20 Bolded)

Figure 4 - Mass Spectrometry Analyses

Bolded 01 & 20 - Std. Prd.



SOP No. LP-RMA-0004
Page: 27 of 29
Date: 12/9/87 -
Revision: Original

ORGANIC CHEMISTRY pg 2 Issued: 01/07/87 Revised: 03/03/87
GC / MS ANALYSES Cont. Test ID Matrices A B C D E
Direct Aquecus Imjection Volatiles VOA DAT ol :
Direct Aqueous Imjection Semivolatiles BNA DAI o1
>>> OTHER <<<

TICLP Prep for Organics Only TCLFO M40
TCLP Prep for Volatiles ZHE M40
TCLP Prep for Organics & Metals TCLP MAO

Item Nurber Changes

Camments To Sampler Receiving :

Figure 4 - Mass Spectrometry Analyses



. JOB-CODES pg 1.

SOP No. LP-RMA-0004

Page: 28 of 29
Date: 12/9/87
Revision: Original

Issued: 03/03/87 Revised: 02/03/87

SDWA Drinking Water Parameters J.CODE ID Matrices A B C D E
Primary Complete SDWAP**C 01,09
Primary Metals SDWAP**M 01,09
Primary Inorganics SDWAP#*Y
Primary Radiochemistry SDWAP*4R 01,09
Primary Organics SIDMAP**0O 01,09
Secordary Metals / Inorganics SDWAS "ML 01,09

Priority Poliutants
Complete PP**C 01,09,20,40
Metals PPiiM 01,09,20,40
Inorganics Ppaal 01,09,20,40
Organics PP**Q 01,09,20,40

" Hazardous Substance List
Complete [|HSLA*C 01,09,20,40
Metals/Inorganics HSLA+MI 01,09,20,40
Organics HSLA+Q 01,09,20,40

CLP / EPA Report Packages
Camplete P C
Metals / Inorganics. CIP MI
Organics CIP O
RCRA Groundwater - Monitoring Parameters
Suitability Canplete RCRAS#**C 01,09
Suitability Metals RCRAS**M 01,09
Suitability Inorganics RCRAS#*4T 01,09
Suitability Radiochemistry RCRAS**R 01,09
Suitability Organics RCRAS#*0 01,09 '
Quality Metals / Inorganics RCRAQ**MI [ 01,09
Indicator Inorganics RCRAT**I# 01,09
Waste Characteristics Tests
WC Inorganics RCRAWC40I  [[40
EPI/ Metals EPTI RCRM
EPI/ Organics EPTI RCRO
EPII Oily Waste Metals EPII RCRM

# S-sinmgle, Q-Quad

For 01 & 09 Matrices Only

Figure 4 - Mass Spectrometry Analyses



SOP No. LP-RMA-0004

Page: 29 of 29
Date: 12/9/87
Revision: Original
JOB CODES pg 2. Issued: 03/03/87 Revised: 02/0./57
Refinery Hazardous Constituents (HC) J.CODE ID Matrices A B C D E
HC Camplete REFHC*4C 01,09,20,40
HC Metals REFHC#*M 01,09,20,40
HC Organics REFHC#**0 01,09,20,40
Waste Characteristics - Refinery
Inorganics REFWCH*T 40
EPI Metals EPI REFM
EPII Oily Waste Metals EPII REFM
Appendix 8 List
Camplete APS*#C 01,09,20,40
Metals / Inorganics APG#**MI 01,09,20,40
Organics APB#*0 01,09,20,40
Appendix 9 List
Camplete APY**C 01,09,20,40
Metals / Inorganics APO*+MI 01,09,20,40
Organics AP9#*+0 01,09,20,40
Ianbalance
Canplete IONBALANCE (01,09
Cations CATIONS 01,09
Anions ANIONS 01,09
TCIP - Refinery
Camplete TCLPREF
Metals TCLPREFM
Semivolatiles TCLPREFENA
Volatiles TCLPREFVOA
TCLP - Waste Characteristics 6/13/86 Federal Registry
(Federal Register) Camplete TCLEC
Metals TCLEM
Semivolatiles TCLPENA
Herbicides TCLPHERB
Pesticides TCLPPEST
TCLP - Iand Restriction Rule
Camplete [TcrPirrc | L1 1 I 1
TCLP Other
601 List TCLP601
602 List TCLP602
PNA by 610 TCLPPNA -
Other
RCRA Metals RCRA#*#M 01,09,20,40

Figure 4 - Mass Spectrometry Analyses



Enseco

STANDARD
OPERATING
PROCEDURE
Subject or Title: _ Page i of 7
SAMPLE RECEIPT AND CHAIN OF CUSTODY - REFER TO QAPP SECTION 7.1
SOP No.: Revision No.: Effective Date:
LP-RMA-0005 Original 12/9/87
“Supersedes: '

1. Purpose:

To document receipt of all samples to the laboratory. To notify lab personnel
of all incoming samples. To notify lab personnel of arriving samples that contain
short holding parameters. To record the transfer of samples from the clfent to
the lab. . {

2. Po]iciesi

Always assign a project number to every group of samples that arrive at the
lab regardless of whether work is proceeded on them or not.

Project numbers are assigned in numerical order. USGS and MKE samples
receive separate series of numbers. MKE samples require special chain of custody
tracking.

3. Safety:

Always wear gloves and glasses while unpacking coolers. Coolers containing
strong smelling samples must be unpacked under the hood area.

4. Procedure:

a. As samples arrive they are given a unique project number for each group
of samples from one client and recorded in the log book (Figure 1).

b. Fill out the Sample checklist (Figure 2) while unpacking the samples.

C. For samples arriving by a courier check that the custody seals.are
intact. -

d. Open the coolers, unpack the samples and check the information written
on the chain of custody against what was received. Note any
discrepancies such as missing samples, or broken bottles on the chain
of custody form.

e. Label all the samples (usually by sampling sites) with a project number
and unique sample number (1,2,3,etc.). Record these numbers on the
chain of custody next to the client identifications.

Prepared by: , . Date:
! .M i1 A . . o~
jﬁ&ﬁtﬂﬁl {ZJVZZJJ [/ 2/ &
q ! Date¢
izt
Date: '

12lg fp7




Enseco
STANDARD
OPERATING
PROCEDURE

Page 2 of 7

SOP No.: Revision No.: Effective Date:
LP-RMA-0005 ~ Original 12/9/87

f. Sign and date the Chain of Custody (Figure 3). For samples hand
delivered have the client sign and relinquish the custody. Always
r?tain the top copy with the samples and only give a bottom copy to the
client.

g. Look for any inorganic short holding parameters and sign in these
samples on the inorganic short holding clipboard (Figure 4). Look for
any volatile parameters and sign these samples in on the Volatile
clipboard (Figure 5).

h. Take a picture of the samples. Label a manila file folder with the
project number. Place the picture, checklist, chain of custody and any
paperwork received in the folder.

i. Deliver the file folder to the appropriate project manager.

J. Place the samples in boxes and store in the walk in cooler on special
shelves pending log in. Bottles needed to analyze the short holding
parameters are placed in a special location in the walk in cooler.

5. Responsibilities:

Sample receiving personnel are responsible for signing the chain of custody
upon receipt of samples, for knowing the location of the samples except when used
by an analyst, and for signing out maximum security samples. Sample recefving
personnel are responsible for noting the short holding parameters only when
indicated on the paperwork from the client. Client managers must notify sample
receiving 1f others are to be included.

6. Comments:

For maximum security of samples (beyond the storage in the secured facility)
an internal chain of custody is provided. Analysts must sign for the samples in a
special book and sign them in on return. The samples are stored in one of 3
locked refrigerators.
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.  PROJECT ¢ | °

. COMPANY NAME:
SAMPLE CHECKLIST DONE BY:

——COBLER (S) $————————(RMAL/CLIENT)
PICTURE TAKEN:

SEALS INTACT:

COOLER TEMP OK:

BOTTLES BROKEN OR LEAKING:
CONTAINERS LABELED:
RADIATION DETECTION:

CHAIN OF CUSTODY:

CC AGREES WITH SAMPLES:

VOA SAMPLES FILLED COMPLETLY:
SEDIMENT PRESENT IN WATERS:
SAMPLE CORRECTLY PRESERVED:
SHORT HOLDING TIMES:

CIMS  CIVOA € 1502 ( )IN

SOP No. LP-RMA-0005
Page: 4 of 7

Date: 12/9/87
Revision: Original

“DIv: F )

[—Yﬁ

SAMPLE MATRIX: (¢ JWATER (¢ )SOIL ( )WASTE

OTHER:

TYPE OF BOTTLES: ( )RMA ( )CLIENT

DISCREPANC'ES:

Figure 2 - Sample Checklist



Rbcky Mountain Analytical Laboratory

4958 Yarrow Street, Arvada, CO 80002 (303) 421-6811

A OIVISION OF
ENSECO

mconrorateo  CHAIN OF CUSTODY

RMAL Client RMAL Project No.
Sampling Co. Sampling Personnel
Project Name/No. Sampling Site
Date Time Sample ID/Description Type No. Containers Parameters Remarks
Relinquished by: (signerre) | Date / Time |Received by: (Signature) Date / Time |Relinquished by:signature)| Date / Time |Received by: (signature) Date / Time
Method of Shipment: Shipped by: (Signaturs) Delivered by: Signature} E&?‘e“i‘\'fﬂod for Laboratory by: Date / Time
White Copy to Lab Pink Copy to Client S5 - 001

Yellow Copy to Sampler

Figure 3 - Sample Chain of Custody Record
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APPENDIX B
METHOD DETECTION LIMIT STUDIES/STANDARD OPERATING PROCEDURES

QUALITY ASSURANCE  BRANCY
APR 05 1988

ENVIRONMENT SERVICES DivISION



INDEX OF APPENDIX B

SECTION SUBJECT NO. OF PAGES
1 Method Detection Limit Study - 3
Polynuclear Aromatics (PNAs)
2 Method Detection Limit Study - 1
Total Phenolics
3 Standard Operating Procedure - 19
Part Per Trillion PNAs
4 Standard Operating Procedure - 64
Part Per Billion PNAs
5 Standard Operating Procedure - 9

Total Phenolics



Section 1
Method Detection Limit Study
PNA



Table 1. PNA Det ion Limit Determination

Method
‘Semple Semple Sample Sample Sample Sample Sample Standard Detection
Compound #1 f#2 #3 4 #6 #e 47 Deviation Limit (3s)
(s) . '

2,3-Benzofuran 19.4¢ 20.9e¢ 18.0¢ 19.6¢ 20.3» 21.69 16.8» 1.70» 6.1e
2,3-Dihydroindene 4.3 4.2 4.7 3.7 3.8 4.9 4.7 9.48 1.4
1H-Indene 4.4 4.2 4.6 3.9 4.1 4.7 4.8 0.30 2.9
Naphthalene 20.5» 21.0e 18.65» 20.3» 23.0e 28.6e 17.8¢ 2.16e 8.6
Benzo (B) thiophene 3.8 3.6 3.9 3.4 3.3 3.8 4.1 9.29 0.9
Quinoline 4.7 4.0 4.1 3.7 3.3 4.4 4.1 2.46 1.4
1H-Indole 3.7. 4.6 5.8 3.2 3.2 4.2 4.0 9.84 2.6
2-Methylnaphthalene 5.4 6.0 6.3 6.1 4.8 4.9 6.7 9.31 0.9
1-Methy!lnaphthalene 4.5 4,2 4.8 3.8 3.7 4.7 6.2 0.63 1.8
Biphenyl 17.9« 18.1e 18.4» 18.4» 18.1+ 19.3» 16.0» 1.43» 4.3
Acenaphthylene 3.9 3.8 4.6 3.7 a.s 4.4 4.8 0.46 1.4
Acenaphthene 4.2 3.7 4.7 3.6 3.6 4.1 4.1 0.43 1.3
Dibenzofuran 4.3 3.9 4.6 4,1 3.7 4.8 4.2 9.34 1.9
Fluorene 4.4 4.0 4.5 4.0 4,0 4.8 4.8 9.33 1.9
Dibenzothiophene 4.0 3.5 4.0 3.5 3.2 3.9 4.2 9.38 1.1
Phenanthrene 4.7 3.9 4.7 3.9 3.8 4.2 4.8 9.43 1.3
Anthracene 4.6 3.8 4.6 4.1 3.6 4.1 4.6 9.38 1.1
Acridine 4.1 4.3 4.9 4.1 3.8 2.4 2,3 g.98 2.9
Carbazole 4.6 3.2 4.8 3.5 3.9 3.1 3.8 9.64 1.9
Fluoranthene 4.6 3.8 4.7 3.9 3.8 4.4 4.7 @.456 1.4
Pyrene ' 4.3 3.7 4.4 3.9 3.4 4.2 4.7 9.46 1.4
Benzo(A)anthracene 4.8 3.8 4.0 3.8 3.3 6.3 6.3 9.83 2.6
Chrysene 4.3 3.3 3.7 3.3 2.9 6.1 6.3 9.94 2.8
Benzo (B) fluoranthrene 4.6 3.4 3.8 3.8 2.8 4.9 6.9 9.83 2.8
Benzo(K)fluoranthrene 4.1 3.2 3.6 3.2 8.2 4.9 4.8 @.78 2.3
7,12-Dimethylbenzanthracene 6.3 3.9 6.6 6.3 4.3 6.0 6.6 8.93 2.8
Benzo (E)pyrene 4.9 3.8 4.1 3.3 3.5 4.9 4.4 0.84 1.9
Benzo (A)pyrene 4.5 3.2 3.8 3.2 2.9 4.8 4.6 8.76 2.3
Perylene 4.6 a.e 3.8 3.5 3.3 6.3 6.1 2.82 2.6
3-Methylcholanthrene 4.3 4.1 3.9 3.4 3.2 4.9 8.7 1.18 3.5
Indeno(1,2,3-CD)pyrene 4.5 3.4 3.4 2.9 3.0 4,6 4.2 9.89 2.1
Dibenz(A,C)anthracene se 4.2 3.5 3.8 3.1 3.3 4.6 4.1 ©.64 1.8
Dibenz(A,H)anthracene = 4.2 3.5 3.6 3.1 3.3 4.8 4.1 ' 2.564 1.8
Benzo (G,H,I)perylene 3.8 3.9 2.9 2.8 2.9 4.9 4.7 9.94 2.8

Note: Amount spiked = 6 ng/L. .

» Data for 2,3-Benzofuran, Naphthalene and Bipheny| were obtained from previous
detection limit study. Spike levels = 28 ng/L.

+s Compounds co-elute



Table 2. ¢ Recoverles

Sample Sample Sample Sample Sample Sample Sample Method Recovery Average

Compound #1 #2 f3 #4 {6 t 1] 47 Blank Range Recovery
2,3-Benzofuran 97e 1040 90 98 181e 108« 83+e N/D 83-108+. 97
2,3-Dihydroindene . 87 84 04 75 77 8 ‘94 N/D 76-98 87
1H-Indene 88 84 92 79 82 94 92 N/D 79-84 87
Naphthalene 183 106e 93 121 116e 118» 88+« N/D 88-118s 123«
Benzo (B)thiophene 72 70 17 és8 eé 78 . 81 N/D 66-81 73
Quinoline 93 79 82 74 e8 87 83 N/D 66-93 81
1H-Indole 73 89 . 111 83 84 86 81 N/D 63-111 81
2-Methylnaphthalene 109 1921 107 191 97 99 116 N/D 97-116 104
1-Methylnaphthalene 99 84 93 76 74 94 104 N/D 74-104 88
Biphenyl 89e Ble 82e 92e 91e 98e 76 N/D 76-98« 88«
Acenaphthyleone 79 72 93 74 70 89 99 N/D 79-93 - 81
Acenaphthene 84 76 95 70 69 83 81 N/D 69-96 89
Dibenzofuran 87 77 91 82 74 93 83 N/D 74-93 84
Fluorene 87 81 21 81 79 82 96 N/D 79-96 87
Dibenzothiophene 89 70 80 69 66 78 84 N/D 66-84 76
Phenanthrene 94 77 94 79 73 86 90 N/D 73-94 84
Anthracene 91 76 90 81 72 82 91 N/D 72-91 83
Acridine 83 86 27 82 76 49 46 " N/D 46-97 74
Carbazole 91 63 97 70 78 83 76 N/D 63-97 17
Fluoranthene - 98 77 93 79 72 89 94 ~ N/D 72-94 85
Pyrene : 87 76 88 78 es 83 04 N/D 88-94 82
Benzo (A)anthracene 92 71 79 72 (.13 187 196 N/D 66-107 84
Chrysene 86 (1] 78 86 69 193 108 N/D - 59-108 -1
Benzo(B)fluoranthrene 92 67 76 73 67 97 189 N/D 67-100 89
Benzo(K)fluoranthrene 82 6 69 64 . 86 99 B -] N/D 64-99 17
7,12-blmothylbonzanthracono 108 77 110 108 86 121 132 N/D 77-132 106
Benzo (E)pyrene 98 76 81 és 89 99 88 N/D 66-99 82
Benzo (A)pyrene 89 64 76 64 67 98 89 N/D 67-98 78
Perylene ' 92 72 76 89 13 106 103 N/D 866-1086 83
3-Methylcholanthrene 87 83 79 s 64 98 134 N/D 64-~-134 87
Indeno(1,2,3-CD)pyrene 99 (1] (1] 67 81 21 84 N/D 67-91 74
Dibenz(A,C)anthracene 83 1 72 83 (.].] 92 81 N/D 83-92 76
Dibenz(A,H)anthracene 83 89 72 63 6 92 82 N/D 83-92 76
Benzo (G,H,I)perylene 78 61 68 62 68 89 94 N/D 62-99 71
Naphthalene~d8 ss 76 87 79 88 88 88 88 81 88-88 78
Fluorene-d19 es 91 78 - 94 82 89 100 100 93 78~100 89
Chrysene-d12 e» 96 88 76 71 88 117 111 82 66-117 868

» Data for 2,3-Benzofuran, Naphthalene and Bipheny! were obtained from previous
detection limit study. Spike levels = 20 ng/L.

*e¢ Surrogate compound.

N/D = Not detaected.



Table 3: Low Level PNA Spike Results

. Percent Recovery
Sample Sample Sample Sample Sample Sample

Compound #1 #2 #3 #1 #2 #3
2,3-Benzofuran 2.5 2.3 2.6 101 90 105
2,3-Dihydroindene 2.9 2.6 3.0 115 105 119
1H-Indene 2.2 2.2 2.7 89 89 109
Naphthalene 5.9*% N/A N/A 118 N/A N/A
Benzo(B) thiophene 1.7 1.9 1.8 68 74 73
Quinoline 2.5 2.2 2.0 101 89 81
1H-Indole 1.5 2.2 2.7 60 90 107
2-Methylnaphthalene 2.3 2.5 2.7 92 99 107
1-Methylinaphthalene 2.2 2.3 . 2.5 88 91 99
Biphenyl ' 4.2* N/A. N/A 83 N/A N/A
Acenaphthylene 2.0 1.9 2.1 79 76 83
Acenaphthene 2.3 2.5 2.4 91 100 95
Diberizofuran 1.6 1.6 1.5 64 62 61
Fluorene 2.0 2.1 2.3 82 82 93
Dibenzothiophene 1.7 1.7 1.8 67 69 72
Phenanthrene 1.9 2.1 2.5 75 82 100
Anthracene 1.6 1.7 2.4 65 67 96
Acridine 0.9 1.0 1.2 37 41 47
Carbazole 1.3 1.3 1.3 50 53 53
Fluoranthene 1.9 2.5 2.4 75 101 96
Pyrene 1.9 3.2 2.4 77 128 97
Benzo(A)anthracene 2.5 2.5 2.8 100 101 113
Chrysene 2.4 2.2 2.6 95 90 103
Benzo(B) fluoranthrene 1.8 1.8 2.3 71 72 93
Benzo(K) fluoranthrene 2.2 2.2 2.3 89 89 90
7,12-Dimethylbenzanthracene 3.3 3.6 3.3 132 142 133
Benzo(E)pyrene 1.9 1.8 2.0 75 73 80
Benzo(A)pyrene 1.9 2.0 2.4 78 79 96
Perylene 2.2 2.1 2.6 89 82 102
3-Methylcholanthrene 2.2 2.3 2.1 88 90 82
Indeno(1,2,3-CD)pyrene 2.0 1.9 2.1 82 75 84
Dibenz(A,C)anthracene 1.7 1.8 2.0 68 72 80
Dibenz (A,H)anthracene 1.7 1.8 2.0 67 72 80

2.2 2.1 2.3 90 85 91

Benzo(G,H, I)perylene

Note: A1l compounds spiked at 2.5 ng/L.

* Data for Naphthalene and Biphenyl were obtained from previous study.
Spike levels = 5.0 ng/L.
N/A = Not applicable.



Section 2
Method Detection Limit Study

Total Phenolics
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Total Phenolics Method Detection Limit Study

Sample # Concentration Detected (mg/L)

0.0315
0.0340
0.0291
0.0315
0.0291
0.0291
0.0315

N OO AW N =

Calculated Standard Deviation = 0.0018

0.00579 mg/L
5.8 ug/L

Calculated Method Detection Limit



Section 3
Standard Operating Procedure

part-per-trillion PNAs



STANDARD OPERATING PROCEDURE
Page: 1 of 19

Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)
PAH AND HETEROCYCLES IN WATER

1.0 Summary of the Method
This method has been designed for the analysis of polynuclear
aromatic hydrocarbons (PAH) and heterocyclic compounds at the part
per trillion level (ppt,ng/L) in water. The analysis is carried out
by isolation of the target analytes by liquid-liquid extraction of
the water sample with an organic solvent. Quantitation of the
isolated target analytes is performed by gas chromatography mass
spectrometry (GC/MS) in the selected ion monitoring mode (SIM). The
compounds listed in Table 1 can be quantitatively determined using
this analytical method.
Four 1-liter volumes of sample are separated into two 2-liter samples
and extracted with methylene chloride. Analysis of the combined and
concentrated extract is performed by gas chromatography/mass
spectrometry using the selected ion monitoring scanning mode under
electron impact ionization conditions.

2.0 Interferences
Method interferences may be caused by contaminants in solvents,
reagents, glassware, and other sample processing hardware that lead
to discrete artifacts and/or elevated baselines in the ion current
profiles. All of these materials must be routinely demonstrated to
be free from interferences under the conditions of the analysis by
running laboratory reagent blanks.
Matrix interferences may be caused by contaminants that are
coextracted from the sample. The extent of matrix interferences will
vary considerably from source to source, depending upon the nature of
the environment being sampled.

3.0 Apparatus and Materials

3.1 Glassware

Glassware must be scrupulously cleaned. Clean all glassware as

soon as possible after use by rinsing with the last solvent used
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Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)
PAH AND HETEROCYCLES IN WATER

3.2

in it. This should be followed by detergent washing with hot
water, and rinses with tap water, reagent water, then methanol.

Glassware should then be oven dried at 150°C for 30 minutes, and
heated in a muffle furnace at 400°C for 15 to 30 minutes.
Solvent rinses with methylene chloride may be substituted for
the muffle furnace heating. Volumetric glassware should not be
heated in a muffle furnace. After drying and cooling, glassware
should be sealed and stored in a clean environment to prevent
any accumulation of dust or other contaminants.

Store glassware inverted or capped with aluminum foil. The use
of high purity reagents and solvents helps to minimize
interference problems. Purification of solvents by distillation
in all-glass systems may be required.

3.1.1 Separatory funnel - 3000 mL, with Teflon stopcock.

3.1.2 Drying column - glass funnel with ~10 cm anhydrous
sodium sulfate.

3.1.3 Concentrator tube, Kuderna-Danish - 10 mL, graduated
(Kontes K-570050-1025 or equivalent). Calibration
-must be checked at the volumes employed in the test.

Ground-glass stoppers are used to prevent evaporation
of extracts.

3.1.4 Snyder column, Kuderna-Danish - Three-ball macro
(Kontes K-503000-0121 or equivalent).

3.1.5 Evaporative flask, Kuderna-Danish - 500 mL (Kontes K-
570001-0500 or equivalent). Attach to concentrator
tube with springs or clips.

3.1.6 Nitrogen evaporation device equipped with a water bath
that can be maintained at 35-40°C. The N-Evap by
Organomation Associates, Inc., South Berlin, MA (or
equivalent) is suitable.

3.1.7 Micro reaction vesée]s, 2.0 mL (Supelco 3-3295).

- Gas Chromatograph

The analytical system includes a temperature programmable gas
chromatograph and all required accessories including syringes,
analytical columns, and gases. The injection port is designed
for on-column injection when using packed columns and for
spitless injection when using capillary columns.

Enseco



STANDARD OPERATING PROCEDURE
Page: 3 of 19

Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)

PAH AND HETEROCYCLES IN WATER

3.3 Column
A J&W 15 meter fused silica capillary column coated with DB-5
bonded phase, or equivalent.

3.4 Mass Spectrometer

- A mass spectrometer operating at 70 ev (nominal) electron energy
in the electron impact ionization mode and tuned to maximize the
sensitivity of the instrument to the compounds being analyzed.
The GC capillary column is fed directly into the ion source of
the mass spectrometer.
A computer system interfaced to the mass spectrometer allows the
continuous acquisition and storage on machine-readable media of
all mass spectra obtained throughout the duration of the
chromatographic program. The computer has software that allows
searching any GC/MS data file for ions of a specific mass and
plotting such ion abundances versus time or scan number. The
computer allows acquisition at pre-selected mass windows for
selected ion monitoring.
4.0 Reagents

4.1 Reagent water
Reagent water is defined as water in which the target compounds
are not observed at or above the method detection limit.

4.2 Solvents
Acetone, methanol, methylene chloride, cyclohexane - Burdick &
Jackson, distilled in glass, or equivalent.

4.3 Sodium sulfate
(ACS) Granular, anhydrous. Purify by heating at 4000C for 4
hours in a shallow tray.

4.4 Surrogate Spiking Solution

A solution containing 10 ng/mL of each surrogate compound is
prepared by weighing appropriate aliquots of the purified
crystals into a volumetric flask and diluting to volume with
methanol or acetone.

Two milliliters of the surrogate solution is added to each 2L
aliquot of sample to give a sample concentration of X 10 ng/L.
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DETERMINATION OF LOW LEVEL (PART PER TRILLION)
PAH AND HETEROCYCLES IN WATER

5.0

4.5 Internal Standard Solutions
A solution containing ca. 800 ng/mL of each internal standard is
prepared by weighing an appropriate aliquot of each purified
crystal into a volumetric flask and diluting to volume with
methylene chloride. Fifty microliters of this solution is added
to the extract (0.5 mL) prior to analysis to give a
concentration of the internal standards in the extract of 80
ng/mL (equivalent to 10 ng/L in a 4L sample).

4.6 Matrix Recovery Standard Spiking Solution
A solution containing the following compounds at the listed
concentrations is prepared by weighing an appropriate aliquot of
each purified crystal into a volumetric flask and diluting to
volume with methanol or acetone. The corresponding sample
concentrations for each compound using the spiking protocol
described in 6.3 are shown below:

Spiking Solution Sample

Compound Concentration (ng/ml) Concentration (ng/L)

Naphthalene ' 20 20

Fluorene _ 20 20

Chrysene 20 20

Indene 20 20

Quinoline 20 20

- Benzo(e)pyrene 20 20
2-methyl naphthalene 20 20

Sample Preservation, Storage and Holding Times

5.1

Sample Preservation and Storage

The samples must be protected from light and refrigerated at 4°C
(+ 20C) from the time of receipt until extraction and analysis.
After analysis, extracts and unused sample volume must be
protected from light and refrigerated at 49C (+ 29C).
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Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)
PAH AND HETEROCYCLES IN WATER

5.2 Holding Times

Samples must be extracted within 5 days of the time of sample
receipt. Two days are allowed to ship samples from the field to
the laboratory. The total time allowed from sample collection
until extraction is therefore 7 days.

Extracts must be analyzed within 40 days of extraction.
6.0 Sample Extraction
6.1 Samples

Samples are extracted at ph>12. Each 4-liter sample is
separated into two 2-liter aliquots in two 3-liter separatory
funnel with the surrogate spiking solution. A 2.00 mL volume of
surrogate spiking standard is added to each 3-liter separatory
funnel, to give a concentration of 10 ng/L (10ppt) of each
surrogate. Each aliquot is then extracted three times (80 mL/80
mL/80mL) with methylene chloride. The three methylene chloride
extracts are passed through an anhydrous sodium sulfate drying
column, and combined in a Kuderna-Danish evaporative
concentrator. '

The extract is ccncentrated to approximately 0.5 mL and
transferred to a 2.0 mL microreaction vessel. The methylene
chloride is evaporated using a nitrogen stream. The evaporative
concentrator tube is successively rinsed with methylene
chloride, the rinsings added to the reaction vessel and the
methylene chloride again evaporated. This process is continued
until at Teast five (5) 1 mL rinsings of the tube have occurred.

The final methylene chloride extract is evaporated to 500 ul.
A1l microreaction vessels are permanently marked at the 500 ul
level and additional methylene chloride added, when necessary,
to insure a final 500 ul extract volume. The extract vessel is
capped with a Teflon fitted septum cap and stored at 49C prior
to GC/MS analysis. '
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PAH AND HETEROCYCLES IN WATER

7.0

6.2 Method blank

Method blanks are prepared by treating a 4-L sample of
laboratory reagent water exactly as described above. A method
blank must be performed once each case*, each 14 calendar day
period during which samples in a case are received, with every
20 samples of similar concentration and/or sample matrix or
whenever samples are extracted by the same procedure, whichever
is most frequent.

* A case is a group or a set of sampies collected from a particular
site over a given period of time.

6.3 Matrix Recovery Sample

Matrix recovery samples are prepared by spiking 2.00 mL of the
matrix recovery standard spiking solution into two 2-L volumes
of water for analyses. This gives a concentration of each
matrix spike compound of 20 ng/L in the 4L water sample. The
fortified sample is extracted exactly as described above for
samples. The laboratory will spike and analyze 5% matrix spike
samples (i.e. one matrix spike with every 20 samples).

6.4 Duplicate Sample

For a minimum of 10% of the samples analyzed a duplicate sample
will be taken at sampling and a duplicate analysis will be
performed. This will be carried out to insure that an estimate
of precision will be available.

GC/MS Calibrations

Prior to use of the method fqr low level analysis of PAH, a five-
point response factor calibration curve must be established showing
the linear range of the analysis. The concentrations of standards
used to construct the calibration curve are 40, 80, 200, 400, and 800
ng/mL. These concentrations correspond to 5, 10, 25, 50 and 100 ng/L
in the samples if a 4L sample is extracted and the extract is
concentrated down to 0.5 mL. If the concentration of any target
compound in a sample exceeds the linear range defined by the
standards above, the extract must be diluted so that the
concentrations of all target compounds fall within the range of
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8.0

9.0

the calibration curve. For every 12 hours of GC/MS analysis, the
mass spectrometer response for each PAH relative to the internal
standard is determined, as described in the Calculations section,
using daily check standards at concentrations of 80 ng/mL (10 ng/L in
sample). Daily response factors for each compound must be compared
to the initial calibration curve. If the daily response factors are
within +35 percent of the corresponding calibration curve value the
analysis may proceed. If, for any analyte, the daily response factor -
is not within 435 percent of the corresponding calibration curve
value, a five-point calibration curve must be repeated for that
compound prior to the analysis of samples.

Qualitative identification of target compounds will follow the
relative retention time (RRT) criteria. Table 2 contains example RRT
data for these compounds.

Daily GC/MS Performance Tests

The GC/MS will not be tuned to meet decafluorotriphenylphosphine
(DFTPP) ion abundance criteria. EPA has dropped this requirement for
selected ion monitoring (SIM) methods. This allows the laboratory to
tune the instrument to maximize the sensitivity for the compounds
being analyzed.

Gas Chromatography/Mass Spectrometry Analysis

Just prior to analysis an aliquot of internal standard solution is
transferred to the sample vial using a 250 uL syringe to give a final
internal standard concentration of 80 ng/mL in the extract.
Representative aliquots are injected into the capillary column of the
gas chromatograph using the following, or similar conditions:

Injector Temp - 290°C
Transfer Line Temp - 310°C
Initial Oven Temp - 35°C
Initial Hold Time - 2 min.
Ramp Rate - 10°C/min.
Final Temperature - 310°C

The effluent from the GC capillary column is fed directly into the
ion source of the mass spectrometer. The MS is operated in the
selected ion monitoring (SIM) mode using appropriate windows to
include the quantitation and confirmation masses for each PAH as
shown in Table 1. Table 3 contains the SIM sequences used. For all
compounds detected at a concentration above the MDL, a check is made
to insure the confirmation ion is present.



STANDARD OPERATING PROCEDURE
Page: 8 of 19

Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)
‘PAH AND HETEROCYCLES IN WATER

10.0 Calculations

10.1

10.2

Qualitative Identification

Obtain EICPs for the primary m/z and the confirmatory ion. The
following criteria must be met to make a qualitative
identification:

The characteristic masses of each parameter of interest must
maximize in the same or within one scan of each other.

The retention time must fall within +30 s of the retention time
of the authentic compound.

The relative peak heights of the characteristic masses in the
EICPs must fall within +20% of the relative intensities of these
masses in a reference mass spectrum. The reference mass
spectrum can be obtained from a standard analyzed in the GC/MS
system or from a reference library.

Structural isomers that have very similar mass spectra and less
than 30 s difference in retention time, can be explicitly
identified only if the resolution between authentic isomers in a
standard mix is acceptable. Acceptable resolution is achieved
if the baseline to valley height between the isomers is less
than 25% of the sum of the two peak heights. Otherwise,
structural isomers are identified as isomeric pairs.

Quantitation

The following formula is used to calculate the response factors
of the internal standard to each of the calibration standards.

RF = (AsCis)/(AisCs)

where:
Ag* = Area of the characteristic ion for the parameter to be
measured.
Ajs = Area of the characteristic ion for the internal standard.
Cis = Concentration of the internal standard, (ng/mL).

Cs Concentration of the parameter to be measured, (ng/mL).
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Based on these response factors, sample extract concentrations
for each PAH is calculated using the following formula.
ce = (As)(Is)
where:
Ce = Sample extract concentration (ng/mL)
Ag = Area of the characteristic ion for the parameter to be
measured.
Ajs = Area of the characteristic ion for the internal standard.
I = Amount of internal standard added to each extract
(ng/mL).
The actual sample concentration (C) for each compound is
calculated by the following formula:
v
C = (Ce) x V—E .
s
[ = Concentration in Sample (ng/L)
Ve =  The final extract volume (mL), and
Vg = The original volume of sample extracted (L).
11.0 _Quality Control/Quality Assurance

11.1 GC/MS Tuning

The GC/MS will not be tuned to meet decafluorotriphenylphosphine
(DFTPP) ion abundance criteria. EPA has dropped this
requirement for selected ion monitoring (SIM) methods. This
allows the laboratory to tune the instrument to maximize the
sensitivity for the compounds being analyzed.

11.2 GC/MS Initial Calibration and Continuing Calibration Check

Prior to the use of the method for low level analysis of PAH, a
five-point response factor calibration curve must be established
showing the linear range of the analysis.
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Each calibration standard is analyzed and the area of the
primary characteristic ion is tabulated against concentration
for each compound. The response factor (RF) for each compound
at each concentration level is calculated using the following
equation:

RF = As  x Gis
Ais Cs

= Area of the characteristic ion for the compound to be
measured.
Area of the characteristic ion for the specific internal
standard.
Concentration of the internal standard
Concentration of the compound to be measured.

For every 12 hours of GC/MS analysis, the mass spectrometer
response (RF) for each PAH of interest (Table 1) relative to the
internal standard is determined.

These daily response factors for each compound must be compared

to the initial calibration curve. The percent difference is
calculated using the following equation:

% Difference = EFT - RFC X 100

RFI
RFI = Average response factor from initial calibration.
RFC = Response factor from current verification check

standard.

If the daily response factor are within +35 percent of the
corresponding calibration curve value the analysis may proceed.
If, for any analyte, the daily response factor is not within +35
percent of the corresponding calibration curve value, a five-
point calibration curve must be repeated for that compound prior
to the analysis of samples.
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11.3 Method Blank Analysis

A method blank consists of deionized, distilled laboratory water
carried through the entire analytical scheme (extraction,
concentration, and analysis). The method blank volume must be
approximately equal to the sample volumes being processed.

Method blank analysis are performed at the rate of one per
case*, each 14 calendar day period during which samples in a
case are received, with every 20 samples of similar
concentration and/or sample matrix, or whenever samples are
extracted by the same procedure, whichever is most frequent.

An acceptable method blank analysis must not contain any target
compound in Table 1 at concentrations greater than or equal to
the Method Detection Limits (MDL). If the method blank does not
meet these criteria, the analytical system is out of control and
the source of the contamination must be investigated and
corrective measures taken and documented before further sample
analysis proceeds. All samples processed with a method blank
that is out of control must be reextracted and reanalyzed if
sufficient sample is available.

* A case is a group or a set of samples collected from a
particular site over a given period of time.

11.4 Surrogate Compound Analysis

The laboratory will spike all samples and quality control
samples with deuterated PAH surrogate compounds. The surrogate
compounds will be spiked into the sample prior to extraction and
this will measure individual sample matrix effects associated
with sample preparation and analysis. They will include
naphthalene-dg fluorene djp and chrysene-dy2, at a sample
concentration level of 10 ng/L (ppt{.

A sample will be invalid for quantitative use in this program
only if the recovery of any one or more of the surrogates falls
outside the acceptance criteria. The initial acceptance
criteria used for this program are the criteria established by
ERT for these surrogates during 1986. The surrogate recovery
acceptance criteria will be updated quarterly. RMAL will take
corrective action whenever the surrogate recovery for any one or
more surrogates is outside the following acceptance criteria:
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Surrogate Acceptance Criteria %
Low-Level
Naphthalene-d8 14-108
Fluorene-d10 41-162
Chrysene-d12 10-118

The following corrective action will be taken when required as stated
above:

11.5

a)
b)

c)

d)

Check calculations to assure there are no errors;

Check internal standard and surrogate solutions for
degradation, contamination, etc., and check instrument
performance;

Reanalyze the sample or extract if the steps in part a) or
b) fail to reveal a problem. If reanalysis of the extracts
yields surrogate spike recoveries within the stated limits,
then the reanalysis data will be used. Both the original
and reanalysis data will be reported.

If a), b) or c) do not correct the problem, the data for
that sample will be reported, but documented as being
outside, the acceptance criteria limits.

Matrix Spike Analysis

The laboratory will spike and analyze 5% matrix spike samples.
RMAL will spike seven representative compounds into water.
These compounds and the spiking levels are listed below:

Naphthalene 20 ng/L
Fluorene 20
Chrysene 20
Indene 20
Quinoline 20
Benz(e)pyrene 20
2-methyl naphthalene 20

The initial matrix spike criteria for data validity are as
follows:

o

(4]

The average of the percent recoveries for all seven
compounds must fall between 20 and 150 percent.

Only one compound can be below its required minimum percent
recovery. These minimum percent recoveries are:
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12.0

11.6

1) 10% for chrysene and benz(e)pyrene
2) 20% for all other compounds.

Criteria for data validity for each individual matrix spike
compound will be developed as data is collected and will be
updated on a quarterly basis.

If the matrix spike criteria are not met, the matrix spike
analysis will be repeated. If the subsequent matrix spike
analysis meets the criteria, then the reanalysis data will be
used. If not, the data for the sample will be reported but
qualified as being outside the acceptance criteria of the
method. Both the original and reanalysis data will be reported.

Table 4 contains percent recovery results for the target
compounds spiked into reagent water at levels near the method

‘detection limits (i.e. 2.5 to 5.0 ng/L).

Duplicates

The laboratory will analyze 10% duplicate samples. Percent
difference between duplicates will be calculated for each
detected .compound.

Data Deliverables

Data is presented in the format described in Exhibit B of Organic SOW

7/87

for the Contract Lab Program. The various items in the data

package are listed below:

1)
2)

3)

Sample Traffic Reports or Chain-of-Custody
Sample Data Summary Package Including:

- Case narrative

- Tabulated target compound results by fraction

- Surrogate spike analysis results by fraction

- Matrix spike/matrix spike duplicate results by fraction
- Blank data by fraction

Sample Data Package including:

Case narrative
Traffic reports
Volatiles Data
Semivolatiles Data
Pesticide. Data
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The volatiles, semivolatiles and pesticides data packages will
include a QC summary, the raw sample data, standards data and raw QC
data. ‘
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TABLE 1
COMPOUNDS AND MS QUANTITATION MASS IONS

Quantitation Confirmation Ion Internal
Compound Mass Ion (% Abundance) Standard Reference

Polynuclear Aromatic Hydrocarbons (PAH)

Naphthalene 128 102 (7)* 1
Acenaphthylene 152 - 151 (17)* 1
Acenaphthene 154 153 (93)* 1
Fluorene 166 165 (90)* 1
Phenanthrene 178 176 (19)* 2
Anthracene 178 176 (19)* 2
Fluoranthene 202 200 (17)* 2
Pyrene 202 200 (18)* 2
Benzo(a)anthracene 228 226 (22)* 3
Chrysene 228 226 (26)* 3
Benzofluoranthenes 252 250 (22)* 3
Benzo(a)pyrene ' 252 250 (26)* 3
Indeno(1,2,3,cd)pyrene 276 274 (21)* 3
Dibenz(a,h)anthracene 278 279 (20)* 3
Benzo(g,h,1)perylene 276 274 (25)* 3
Internal Standards

1) Acenaphthene-d10 164 _ --

2) Phenanthrene-d10 188 --

3) Benzo(a)pyrene-dl2 264 --
Surrogates

1) Naphthalene-d8 136 1

2) Fluorene-d10 176 1

3) Chrysene-d12 240 2

*The % abundance for fhe confirmation ion is a typical value obtained during
the method detection 1imit study. Although these ratios will vary, the
relative intensities of confirmation ions must agree within plus or minus 20%

between the calibration standard for any given day and the samples run on that
day.
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TABLE 1 (Continued)

Quantitation Confirmation Ion Internal
Compound Mass Ion (X Abundance) Standard Reference

Heterocycles and Other PAH

Indene 116 115 (108)* 1
Indole 117 90 (52)* 1
2,3-dihydroindene 117 118 (57)* 1
2,3-benzofuran 118 90 (31)* 1
Quinoline 129 102 (20)* 1
Benzo(b)thiophene 134 89 . (8)* 1
2-methylnaphthalene 141 115 (31)* 1
1-methylnaphthalene 141 115 (28)* 1
Biphenyl 154 153 (35)* 1
Carbazole 167 166 (28)* 2
Dibenzofuran 168 139 (40)* 1
Acridine 179 178 (26)* 2
Dibenzothiophene 184 139 (19)* 2
Perylene 252 250 (24)* 3
Benzo(e)pyrene 252 250 (35)* 3
Internal Standards

1) Acenaphthene-d10 164 --

2) Phenanthrene-d10 188 --

3) Benzo(a)pyrene-d12 264 --
Surrogates

1) Naphthalene-d8 136 1

2) Fluorene-d10 176 2

3) Chrysene-d12 240 _ 3

*The % abundance for the confirmation ion is a typical value obtained during
the method detection limit study. Although these ratios will vary, the
relative intensities of confirmation ions must agree within plus or minus 20%
between the calibration standard for any given day and the samples run on that
day.
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Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)
PAH AND HETEROCYCLES IN WATER

TABLE 2

RELATIVE RETENTION TIMES AND CONFIDENCE FOR THE COMPOUNDS
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODLOGY

Absolute
Retention Time Avg. RRT SD % RSD 95% Confidence Limits
(minutes)
Benzofuran 8:03 0.550 0.015 2.807 0.520-0.580
Dihydroindene 8:45 0.590 0.016 2.765 0.558-0.622
Indene 8:54 0.598 0.C16 2.699 0.566-0.630
Naphthalene-d8(Surr.) 11:14 0.733 0.017 2.289 0.699-0.767
Naphthalene 11:16 0.735 0.017 2.289 0.701-0.769
Benzo(b) thiophene 11:25 0.743 0.017 2.258 0.709-0.777
Quinoline 12:06 0.783 0.017 2.140 0.749-0.817
Indole 12:55 0.824 0.018 2.167 0.788-0.860
2-methylinaphthalene 12:59 0.832 0.017 2.084 0.798-0.866
1-methylnaphthalene 13:15 0.848 0.017 2.055 0.814-0.882
Biphenyl 14:12 0.901 0.017 1.921 0.867-0.935
Acenaphithylene 15:15 0.962 0.018 1.822 0.927-0.988
Acenaphthene 15:44 0.988 0.018 1.849 0.952-1.024
Dibenzofuran 16:09 1.011 0.018 1.791 0.975-1.047
Fluorene-d10(Surr.) 16:57 0.872 0.015 1.735 0.842-0.902
Fluorene 17:01 0.875 0.015 1.745 0.845-0.905
Dibenzothiophene 19:08 0.974 0.016 1.617 0.942-1.006
Phenanthrene 19:28 0.988 0.016 1.589 0.956-1.020
Anthracene 19:34 0.994 0.016 1.597 0.962-1.026
Acridine 19:42 0.999 0.016 1.572 0.967-1.031
Carbazole 20:02 1.013 0.015 1.487 0.983-1.043
Fluoranthene 22:32 1.130 0.017 1.461 1.096-1.164
Pyrene 23:07 1.157 0.017 1.443 1.123-1.191
Benz(a)anthracene 26:16 0.873 0.012 1.325 0.849-0.897
Chrysene-d12 (Surr.) 26:18 0.874 0.012 1.320 0.850-0.898
Chrysene 26:22 0.876 0.012 1.320 0.852-0.900
Benzofluoranthenes 29:00 0.960 0.014 1.501 0.932-0.988
Benzo(e)pyrene 29:34 0.984 0.016 1.590 0.952-1.016
Benzo(a)pyrene 29:44 0.988 0.016 1.615 0.956-1.020
Perylene 29:55 0.996 0.016 1.644 0.964-1.028
Indeno(1,2,3 cd)pyrene 32:31 1.114 0.025 2.276 1.064-1.164
Dibenz(ah)anthracene 32:36 1.113 0.031 2.743 1.053-1.175
Benzo(ghi)perylene 33:17 1.149 0.028 2.422 1.093-1.205
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Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION)

PAH AND HETEROCYCLES IN WATER

Page: 18 of 19

TABLE 3

SELECTED ION MONITORING (SIM) SEQUENCES FOR PAH
AND HETEROCYCLES

Sequence # M/Z Scanned
1 90,115,116,117,118
2 90,115,116,117,118
3 89,102,128,129,134,136
4 90,115,117,141
5 151,152,153,154,164
6 139,165,166,168,176
7 139,176,178,179,184,188
8 166,167
9 200,202,226,228,240
10 241,250,252,256
11 250,252,264,268
12 274,276,278,279,302,303

Scan # Range

0
400
850

1065
1170
1355
1525
1685
1800
2300
2480
2650

399

849
1064
1169
1354
1524
1684
1799
2299
2479
2649
3500

Start Time (min)

0:00

4:40

9:55
12:26
13:39
15:49
17:48
19:40
21:00
26:50
28:56
30:55

Enseco
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Title:

DETERMINATION OF LOW LEVEL (PART PER TRILLION)

PAH AND HETEROCYCLES IN WATER

. Enseco

Page: 19 of 19

Compound

2,3-Benzofuran
2,3-Dihydroindene
1H-Indene

Naphthalene

Benzo(B) thiophene
Quinoline

1H-Indole
2-Methylnaphthalene

- 1-Methylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran

Fluorene
Dibenzothiophene
Phenanthrene
Anthracene

Acridine

Carbazole
Fluoranthene

Pyrene
Benzo(A)anthracene
Chrysene

Benzo(B) fluoranthrene
Benzo(K) fluoranthrene
7,12-Dimethylbenzanthracene
Benzo (E)pyrene
Benzo(A)pyrene
Perylene
 3-Methylcholanthrene
Indeno(1,2,3-CD)pyrene
Dibenz(A,C)anthracene
Dibenz (A,H)anthracene
Benzo(G,H, I)perylene

TABLE 4
LOW LEVEL PNA SPIKE RESULTS

Sample Sample Sample
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Note: A1l compounds spiked at 2.5 ng/L.

Percent Recovery

Sample Sample

#1

101
115
89
118
68

#2

90
105
89
N/A
74
89
90
99
91

*Data for Naphthalene and Biphenyl were obtained from previous study.

Spike levels = 5.0 ng/L.
N/A = Not applicable.

Sample
#3

105
119
109
N/A

73

81
107
107

99
N/A
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SECTION I
INTRODUCTION

The analytical methods chat .‘..ouov are designed to analyze water, soil and
sediment from hazardous waste sites for the organic compounds on the Target

Compound List (TCL) (See Exhidit C). The methods are based on EPA Method
625 (Base/Neutrals and Acids).

The methods are divided ianto cthe following sections: sample preparation,
screening, and analysis. Saaple preparation covers sample extraction and
clesanup techniques. As described in the screening section, a portion of
the extracts may be screened on a gas chromatograph with appropriate
detectors to determine the conceantration level of orgsnics. The analysis
section contains the GC/MS analycical methods for organics.

s D-1 10/86



I.

l. Method for the Determination of Extractable Semivolaciles (Base/Neutral
, and Acid) Organic Compounds.

1.1

1.2

Scope and Application

This method covers the determination of a aumber of organic coapounds
that are partitioned into an organic solvent and are amenable to gas
chromatography. These TCL compounds and the contract required
quantitation limits are listed in Exhibit C.

Problems have been associated with the following compounds covered by

this method. Dichlorobenzidine and 4-chloroaniline can be subject to
oxidacive losses during solvent councentration. This is especially true

in the soil/sediment method when concentrating the methylene chloride/
acetone extraction solvent. Hexachlorocyclopentadiene is subject to
thermal decomposition in the inlet of the gas chromatograph, chemical
reaction in acetone solution, and photochemical decomposition.
N-nitrosodiphenylamnine decomposes in the gas chromatographic inlet forming
diphenylamine aad, coansequently, cannot be separated from diphenylamine
aative to the sample.

The wethod involves solvent extraction of the matrix sample characteri-
zation to determine the appropriate analytical protocol to be used, and
GC/MS analysis to determine semivolatile (BNA) organic compounds prasent
in the sample.
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1I. A

PART A - SAMPLE STORAGE AND HOLDING TIMES -

1. Procedurés for Sample Storage

1.1 The samples must be protected from itgh: and tefrigerated-a: ('C
(:?‘C) from the time of receipt until extraction and analysis.

1.2 Afcer analysis, extracts and unused sample volume must be protected
from light and refrigerated at 4°C (+2‘C) for the periods specified
ia the coatract schcdulc.

2. Ccn:ract Required Bolding Tines

2.1 If separactory fuannel or sonication ptocedutes are employed for extrac-
tions for semivolatile analyses, extraction of water samples shall be
completed within 5 days of VISR (Validated Time of Sample Receipt),
and extraction of soil/sediment samples shall be completed within 10
days of VISR. If comtinuous liquid—-liquid extraction procedures are
employed, extraction of water samples gshall be started within 5 days
of VISR.

Extracts of either water or soil/sediment samples must be analyzed
within 40 days of VISR.

SV D=4 1/87 Rev.
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: , _ , II. B
0 PART B - SAMPLE PREPARATION FOR EXTRACTABLE SEMIVOLATILES (BNA) IN WATER
"}. le Summary of Method
| - A measured voluwe of sample, approxin.ntely one liter, 1s serially extracted
: wvith methylene chloride at a pH greater than 11 and again at pH less than 2,

using s separatory fuanel or a continuous extractor. The methylene chloride
extracts are dried and concentrated geparately to a volume of 1 amL.

2. Interferences

2.1 Method interferences may. be caused by contaminants in solvents, reagents,

glassware and other sample processing hardware, that lead to discrece

. artifaéts and/or elevated baselines in the total ion curreat profiles
(TICPs). All of these materials must be routinely demonstrated to be
free from interferences under the conditions of the analysis by runaning
laboratory reagent blanks. Macrix interferences may be caused by
contaminants that are coextracted from the sample. The extent of
satrix interferences will vary coansiderably from source to source.

3. Apparatus and Materials

. 3.1 Glasswvare (Brand names and catalog numbers are included for fllustracion
. . . purposes only).

3.1.1 Separatory funnel - 2,000 ulL, wich teflon stopcock.

e 3.1.2 Drying column - 19 mm ID chromatographic colusn with coarse
P b frict. (Substitution of a small pad of Pyrex glass wool for the
: fric will prevent cross contamination of sample extracts.)

TR, 3.1.3 Concentrator tube =~ Kuderna-Danish, 10 mlL, graduated (Kontes

. K=570050-1025 or equivalent). Calibration must be checked at
T the volumes employed in the test. Ground glass stopper is used-
S to prevent evaporation of extracts.

e 3.1.4 Evaporative flask - Kuderna-Danish, 500 mL (Koates. K=570001 0500
St or equivalent). Attach to concentrator tube with springs.

B 3.1.5 Sayder column =~ Kuderna-Danish, Three~ball macro (Kontes K~503000
: L 0121 or equivalent).

P 3.1.6 Sayder columan - Kuderns-Danish, Two-ball micro (Koutes 1569001
e 0219 or equivalent).

- 3.1.7 Vials = Amber glass, 2 nlL capacity with Teflon-lined screv cap.

SV D=5 ' 1/87 Rev.



4.

3.2 Silicon carbide boiling chips - approximately 10/40 mesh. Heat to 400

°C for 30 minutes or Soxhlet extract with methylene chloride.

3.3 Uater bath - Heated, with conceantric ring cover, capable of temperature
concrol (+ 2°C). The bath should be used in & hood.

3.4 Balance - Analytical, capable of accurately weighing + 0.0001 g.’

3.5 Nitrogen evaporation devicé equipped with a water bath that can be
saintained at 35-40°C. The N~Evap by Organcmation Associates, Inc.

South Berlin, MA (or equivalent) is suitable.

Reagents
4.1 Reagent water = Reagent water is defined as a water in wvhich an inter-
~ ferent is mnot observed at or above the CRQL of each parameter of interest.
4.2 Sodium hydroxide solution (lON) - Digsolve 40 g NaOH in reagent water
and dilute to 100 =lL.
4.3 Sodium thiocsulfate - (ACS) Granular.
4.4 Sulfuric acid solutiocan (l+1) =~ Slowly add SO mL of H2504 (sp gr.1.84) to
S0 mlL of reagent water.
4.5 Acatona, methanol, -nthylanz chloride = Pesticide quality or equivalent.
4.6 Sodium sulfate - (ACS) Powdered, anhydrous. Purify by heating ac 400°C
for four hours in a shallow tray, cool in a desiccator, and store in a
glass bottle. Baker anhydrous powder, catalog #73898 or equivalent.
4.7 Surrogate standard spiking solution.

4.7.1 Surrogate standards are added to all samples and calibracion
solutions; the coupounds specified for this purpose are phenol-dg;
2,4,6 cribromophencl; 2 fluorophenol; nitrobenzene—ds;
tc:phnnyl-dla and 2-fluorcbiphenyl. Two additionsl cutroga:es.

i one base/neutral and one acid, -ny be added.

4.7.2 Prepare a surrogate standard spiking solucion that contains the
base/neutral compounds at a concentration of 100 ug/uml, and the
acid compounds at 200 ug/ml. Store the spiking solutions at
4°C (+2°C) ia Teflon-sealed coatainers. Tae soiucions shouid
checked frequently for etability. These solutions must be
replaced after twelve months, or sooner if comparison with \
quality control check samples indicates a problem. - -

4.8 BNA Matrix standard spiking solutiocn. The matrix spike soluction v

.'3.1.8 Continuous liquid-liquid extractors = Equipped with Teflon or

glass coannnecting joints and gtopcocks requiring no lubrication
(Hershberg-Wolf Extractor~Ace Glass Coampany, Vineland, NJ P/N
6841-10 or equivalent.)

congists of:



—res.on

e eodn .
T ppestaany
[ AR

]

D UK
e

P
e e
[ ]

- . S B - © I1. B

Base/Neutrals ‘Acids
1,2,4=trichlorobenzene pentachlorophenol
acenaphthene phenol

. 2,4-dinitrotoluene 2=-chlorophenol
pyrene 4=chloro~3-mechylphenol
N—ui:rooo-di-n-ptopyladne 4-anitrophenol

- 1,4=dichlorobenzene

Prepare a spiking soluticn that contains each of the base/neutral
compounds above at 100 ug/1.0 sl i{n mecthanol and the acid compounds at
200 ug/1l.0 ml in methanol. Analyze duplicate aliquots.of a.sample
spiked with BNA mactrix spiking solution. .

s. Sample Extraction — Separatory Funnel

301

5.2

3.3

'S4

Samples may be extracted using separatory funnel techniques. If emulsions

prevent acceptable solvent recovery with separatory funnel extraction,
continuous extraction (paragraph 6.) may be used. - The separatory
fuanel extractiocn cchua described below assumes a sample volume of
1=-14ter.

Using a l-liter graduated cylinder, measure out a l-liter sample aliquot
and plsce it into a 2-liter separatory fumnel. Pipet 1.0 amlL surrogate
standard spiking solution into the separatory funnel and mix well.

Check the pH of the sample with wide range pH paper and adjust to pH >

11 with 10N sodium hydroxide. Add 1.0 nl of BNA matrix spiking solution
‘to each of two l-liter porticas from the sample selected for spiking.

Add 60 al methylene. chloride to the separatory funnel and extract the
sample by shaking the funnel for two minutes, with periodic venting to
release excess pressure. Allow the organic layer to separate frou the
water phase for a minimum of 10 minuces. If the emulsion interface
between layers is more than ocne—third the volume of the solvent layer,
the analyst susC employ machanical techniques to complete the phase
separation. The optimum technique depends upon the sample, and may
include: stirring, filtration of the emulgion :hrough glass wool,
centrifugatiocn, or other physical methods.

Collect the methylene chloride extract in a 250-al. Erleanmeyer flask.
If the emulsion cannot be broken (recovery of less than 80Z of the
sathylene chloride, corrected for the water solubility of sethylene
chloride), transfer the sample, solvent and emulsion fato the
extraction chamber of a continucus extractor. Proceed as described
in paragraph 6.3. '

Add a second 60-ul volume of methylene chloride to the sample bottle
and repeat the extraction procedure a secoad time, combiaing the
extracts i{n the Erlenmeyer flask. Perform a third extractiocu f{a the
same manner. Label the combined extract as the base/neuctral fractioa.
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3.5 Adjust the pH of the aquecus phase to less than 2 using sulfuric acid
(1 +1). Serially extract three times with 60-al aliquots of aethylene
chloride, as per paragraph 5.3. Collect and combine the extracts in a
250-ul Erlenmeyer flask and label the combined extract as the acid fraction

5.6 Asgemble a Kuderna-Danish (K-D) concentrator by attaching s 10-mL
concentrator tube to a 500-ml, evaporative flask. Octher concentratiecan
devices or techniques may be used in place of the K-D, 1f equivalency is
democustrated for all extractable organics lisced in Exhibic C.

S.7 Transfer the individual base/neutral and scid fractioans by pouring
extracts through separate drying columns contaihing about 10 cm of
anhydrous granular sodium sulfate, and collect the extracts ia che
separste K-D concentrators. Rinse the Erlenmeyer flasks and columns
wicth 20 to 30 sl of methylene chloride to complete the quantitative
transfer. ' : .

5.8 Add one or two clean boiling chips and attach a three-ball Sayder

colusn to the avaporative flask. Pre-wet the Sanyder column by adding

about 1 al methylene chloride to the top of the column. Place the K-D
apparatus on a hot water bach (80° to 90°C) so that the concentrator

tube {8 partially immersed in the hot watar, and the entire lower

rounded surface of the flask {s bathed wich-hot vapor. Adjust the

vertical positican of the apparatus and the watsr temperature as required

7.0 3plete the concentration ia 10 to 1S minutes. Ac the proper rate :
of distillation, the balls of the column will sctively chatter buc tche
chanmbers will not'flood with condensed solvent. When the apparent

volume of liquid reaches 1 mlL, remove the K~D apparatus from the wacer

bach and allow it to drain and éool for at least 10 minutes. Remove

the Saydear column and rinse the flask and its lower joint into the
- concentrator tube with 1-2 al of methylene chloride. A S—ul syringe is
rtecommended for this operation.

3.9 Micro Sayder column techunique = Add snother cne or two clean bofling
chips to the concentrator tube and attach a two-ball micro Sayder columa.
Pre-—vet the Sayder column by adding about 0.5 sl of methylene chloride
to the top of the column. Place the K~D apparatus on a a hot water
bach (80° to 90°C) so that the concentrator tube is partially f{mmersed
in the hot watar. Adjust the vertical position of the apparatus aund the
vater temperature as required to complate the coucsntratiom in 5 to 10
minutes. At the proper rate of discillacion che balls of the column will
actively chatter but the chambers will mot flood with condensed solvenc.
When the apparent volume of liquid reaches sbout 0.5 ml, remove the K-D
apparatus from the water bath and allow ic to draian for ac least 10
minucas while cooling. Remove the Sayder column and rinse {ts flask
and 1ts lower joint into the conceatrator tube with 0.2 mL of methylene
chloride. adlust che £inal volume So 1.0 zi with settylena cilocice. of
GC/MS analysis will anot be performed immediately, stopper the concentrat-
tube aand score refrigerated. LIf the extracts will be scored longer
than two days, they ghould be transferred to individual Teflon~sealed
screv cap boctles and labeled base/neucral or acid fraction, as v
approptiacte. o v
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5.10 Nitrogen blowdown technique (taken from ASTM Method D3086)

The following method may be used for f£inal concencration, inscead of
the procedure cutlined in paragraph 5.9. Place the coancentcrator tube
in a warm water bath (35°C) and evaporate the solvent volume to just
below | al using a gentle stream of clean, dry nitrogen filtered through
& column of activated carbon). Caution: New plastic tubing must not be
used between the carbon trap and the sample, &8s it may introduce intef-
ferences. The internal wall of the tube must be ringed down several
times with sethylene chloride during the operation and the final volume
brought to 1 sl with methylene chloride. During evaporation, the tube
solvent level must be kept below the water level of the bath. The extract
- must: never be allowed to become dry.

Sample Extraction - Continuous u'gg_id-ugqid Extractor

6.1 Check the pH of the sample with wide-range pH paper and adjust to pH 1l -
wich 10 N sodfium hydroxide. Transfer a l-liter sample aliquot to the
continuous extractor; using a pipet, add 1| mlL of surrogate standard
spiking solution and mix well.

. 62 Add 500 al of meathylene chlod.de to the d:l.aumag flask. Add sufficient

. reagant wvater to ensure proper operation and extract for 18 hours.
Allow to cool, then detach the boiling flask and dry. Councentrate the
extract as in paragraphs 5.6 through 5.8. Hold the concentrated extract
for combining with the acid extract (see paragraph 6.4).

6.3  Add 500 mL of methylene chloride to a clean distilling flask and attach

it to the continous extractor. Carefully adjust the pH of the aqueous
phase to less than 2 using sulfuric aied (1 + 1). Extract for 18
hours. Dry and concentrate the extract as described in paragraphs 5.6
through 5.8. Hold the concentrated extract and label as the actid
extract. '

6.3.1 If che base/neutral and/or acid extracts cannot be concentrated
to & final volume of 1 ml, dilute the more concentrated extract
to the final volume of the least concentrated extract.

The samples extracts ars ready for GC/MS analysis. Proceed to Section IV,
GC/MS Analysis of Semivolatiles. If high concencraticus are suspected (e.g.,

.highly colored extracts) the opticnal GC/FID screen i{n Section III is

recounended.
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PART C - PROTOCOLS FOR SOIL/SEDIMENT

It is mandatory that all soil/sediment samples be characterized as to concen-
tration level so that the appropriate analytical protocol {s chosen to ensure
proper quancitation limits for the sample. Note that the terms “low level”
and "medium level” are not used here as a judgement of degree of contamination
but rather as a description of the concentration ranges that are encompassed by
the “low™ and “medium™ level procedures.

The hbota:ory is at libdberty to detemtne the method of characterization. The
following two screening mathods may be used for soil/sediment sample character—
{zation:

0 Screen an aliquot froa the “low level”™ 30 g extract or an auqu;:t from the
" “medium level” 1 g extract.
o Screen using either GC/FID or GC/MS as the screening instrument.

The concentration ranges covered by these two procedures may be considered to

be approximately 330 ug/kg - 20,000 ug/kg for the low level analysis and >20,000
ug/kg for medium level analysis for BNA extractables. For soils only, the extract
for pesticide/PCB analysis may be prepared from an aliquot of the extract for
semivolatiles, or in a separate extraction procedure. If it is prepared from the
seaivolatile extract, refer to Exhibit D PEST for :he procedures for extraction of
pesticides/PCBs. .

Screen from the Medium Level Method

Take 5.0 al from the 10.0 alL cotal extract and couceatrate to 1.0 ml and screen.
If che sample concentration is 520,000 ug/kg proceed with GC/MS analysis of the
organics. If the sample conceatration is <20,000 ug/kg discard the medium
level extract and follow the low level method.

Screen from Low Level Method

Take 3.0 al from the 300 =l (approximate) total extract from the 30 g sample and .
concentrate to 1.0 ol and screen. If the concentration is >20,000 ug/kg i{n the
original sample, discard the 30 g extract and follow the medium level methods

for organics, using medium level surrogates. If the sample concentration is
<20,000 ug/kg, proceed with concentration and the remainder of the low level
wethod.

1. Medium Level Praparation for Screening and Analysis of Semivolatiles (BNA)
1.1 Scope and Application

“This procedure is designed for the preparation of sediment/soil samples
which may councain orgaanic chemicals at s level greater thaan 20,000 ug/kg.

lelel The extracts and sample aliquots prepared using this method are
screened by GC/MS or FID, using capillary coluans for base/neutral
and acid priority pollutants, and relaced organic chemtcals. 1
The results of these screens will decermine whether sufficient -
quantities of pollutants are present co warrant analysis by low
or medium protocol.

14 D.-IO 1/87 Rev.
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II. C

l1.1.2 If the screenings indicate no detectable pollutants at the lower
_ limics of quantitation, the .sample should be prepared by the low
NS level protocol in Sectiom II, Part C, paragraph 2.

1 1.2 Susmacy of Method .

1.2.1 Approximately 1 g portions of sedimentc/soil are traasferrted

e , ~ to vials and extracted with methylene chloride. The methylene
S chl;tc'ildo extract u screened for extractable organics by. GC/FID
or MS,

1.2.2 If organic co-pomda are=dct-cc:ed by cﬁe' screen, the methylene
chloride extract is analyzed by GC/MS for extractable organics.

1.2.3 If no organic compounds are detected by the medium level screen,
then & low level sample preparation is required.

-".‘ 1.3 Interferences

1.3.1 Method iaterferences may be caused by contaminants {n solvents,
RS teagents, glassware, and other sample processing hardware that
U lead to discrete artifacts and/or elevated baselines in the
total fon curreant profiles. All of these materials must be

[ routinely demonstrated to be free from interferences under the
5oy . conditions of the snalysis by running laboratory reagent blanks.
Matrix {nterferences may be caused by contaminants that sre
coextracted: from the sample. The extent of matrix interferences
will vary cousiderably from source to source.

1.4 Limitations

St - l.4.1 The procedure is designed to allow quantitation limits for screen-
ing purposes as low as 20,000 ug/kg for extractable organics.

For analysis purposes, the quantitation limits are 20,000 ug/kg
for extractable organics. If peaks are pregsent based oun the
GC/FID screen, the sample i{s determined to require g medium .
lavel analysis by GC/MS. Some samples may coantain high coancen-
trations of chemicals that interfere with the anslysis of other
compouents at lower levels; the quaantitation limits in those cases
may be significantly higher. :

y l.4.2 These extractioun arid preparation procedures were developed for
P : rapid and safe handling of high concentration hazardous waste
samples. The design of the methods thus does not etress effi-
cient recoveries or low limits of quancitacion of all components.
. Rather, the procedures were designed to screen at moderate

T recovery and sufficient sensitivity, & broad spectrum of organic
Do cheaicals. The results of the analyses thus may reflect oaly a
o minimum of the amount actually present in eome samples.
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"II. C

1.5 Reagehcs

1.5.1

1.5.2

1.5.3

1.5.4
1.5.35

1.5.6

Sodium Sulfate - anhydrous powdered reagent grade, heated at

400°C for four hours, cooled in a desiccator, and stored in a
glass bottle Baker anhydrous powder, catalog # 73898 or
equivalent.

Methylene chloride. Pesticide residue analysis grade or
equivalent. ) :

Methanol. Putieide residue analysis grade or equivalent.
Acetone. Pesticidc residue mlysu grade or equivalent.
Base/Beutral and Acid Sutrogace 8candard Spiking Solution

The compounds specified are phenol-d6, 2,4,6-tribromophenol,
2-fluorophenol, nitrobenzene—dg, terphenyl-d;, and 2-fluoro-
biphenyl. Prepare s solution countaining these compounds for
base/neutral surrogates at a conceatration of 100 ug/l1.0 mL,

and for acid surrogate standards at a councentration of 200 ug/l.0
al ia methenol. Sctore the spiking solutions at 4°C (+2°C) inm
Teflon-sealed containers. The solutiocns should be checked
frequently for stability. These solucions must be replaced

after twelve months, or sooner, 1f comparison with quality
control check samples indicates a problem.

Base/Neutral and Acid Matrix Standard Spiking solutioan.

Prepare a spiking solution {n methanol that contains the following
compounds &t a coacentration of 100 ug/l.0 =ml. for base/neutrals
and 200 ug/1.0 ulL for acids. Sctore the spikiang solutions at

4°C (+2°C) 1n Tefloa-sealed contatners. The soluticns should

be checked frequently for stability. These solutious must be
teplaced after twelve months, or sooner, if comparison with
quality control check samples indicates a problem.

Base Neutrals Acids
1,2,4-trichlorobenzene : pentachlorophenol
acensphthene phenol
2,4~dinitrotoluene ~ 2=-chlorophenol :
pyrene 6-chloro-3-ne:hylphenol
N-nitroso-di-n-propylamine . 4-nitrophenol

1,4~dichlorobenzene

1.6 Equipment.

1.6.1

Glass scintillacion vials, at least 20 mlL, witch ecrew cap and h
teflon or aluminum foil liner. _ v
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11.C
1.6.2 Spatula. Stainless steel or Teflon.

i 1.6.3 Balance capable of weighing 100 g to + 0.01 g.
T 1.6.4 Vials and caps, 2 mL for GC auto sampler.

1.6.5 Disposable pxpécs, Pasteur; glass wool rinsed with methylene
g chloride.

M

| 1.6.6 1S-ul concentrator tubes.

R

1.6.7 Ultrasonic cell disruptor, Heat Systems Ultrasonics, Inc., Model
" W=385 SONICATOR (475 Watt with pulsing capability, No. 200 1/2
inch tapped disruptor horm plus No. 207 3/4 inch tapped disrupcor

R equivalent device vith a minimum of 375 Watt output capability.
NOTE: In order to ensure that sufficient energy is transferred
to the sample during extractica, the MICROTIP probe must be
rveplaced if the tip begins to erode. Ercsion of the tip is
evidenced by a rough surface.

horn, and No. 419 1/8 inch standard tapered MICROTIP probe), or ‘

1.6.8 Sonabox acoustic enclosure - recommended with above disruptors for |
decreasing cavitation sound.

-

106.9 Test tube rack.

-

1.6.10 Oven, drying.

o

1.6:.11 Desiceator.

1.6.12 Crucibles, porcelain.

p——nion

1.7 Medium Level Sample Preparation.

ny ' l.7.1 Transfer the sample container into a fume hood. Open the

sample vial. Decant and discard any wvater layer and then mix

S the sample. Transfer approximately 1 g (record weight to the

| nearest 0.1 g) of sample to a 20-amL vial. Wipe the mouth of

the vial with a tissue to remove any sample material. Record

. ) : the exact weight of sample taken. Cap the vial before proceeding
§ . vith the next sample to avaid any cross—contamination.

Lo lo7.1.1 Transfer 50 g of soil/sediment to 100 ml beaker.

b : Add 30 al of water and stir for 1 hour. Determine pH
Ioa of sample with glass electrode and pH meter while

i ' stirring. Report pH value on appropriate data sheecs.
- If che pd of the soill 18 greacer than LIl or less than
Sl : S, contact the Deputy Project Officer cited im the

. contract for instructions ocn how to handle the sample.
; _ Document the instructions in the Case Narractive.
Discard this portion of sample.

Lo .
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1.7.2

1.7.3

I1.C

Immediately after weighing the sample for extraction, weigh
3=10 g of the sediment into a tared crucible. Determine the
percent moisture by drying overnight ac 105°C. Allow to cool
in a desiccator before weighing. Concentrations of individual
analytes will be reported relative to the dry weight of gediment.

g of sample - g of dry sample
X 100 = I moisture

g of sample

Add 2.0 g of anhydrous powdered godium sulfate to sample in the
20 uwl vial from paragraph l.7.l1 and mix well. .
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2.1

2.2

I1. C

1.7.4 Surrogate Standards are added to all samples, spikes, aad
blanks. Add 1.0 ml of surrogate spiking solution to sample
aixture.

Add 1.0 al. of matrix sundard. spiking- solution to each of two 1
g portions from the sample chosen for spiking.

1.7.5

1.7.6 Immediately add 9.0 aL of. methylene chloride to the gample and
distupt the sample with the 1/8 inch tapered MICROTIP ultrasonic
probe for 2 minutes at output control setting S, in continuous
mode. (If using s sonicator other than Models W=375 or W-38S,
contact the Project Officer for appropriace output sectings).
Before extraction, make certain that the gsodium sulfate is free
flowing and not a consolidated mass. As required, break up large
lumps with a clean spatula, or very carefully with the tip of

the unenergized probe.

1.7.6.1 Add caly 8.0 oL of methylene chloride to the matrix
spike samples to achieve a final volume of 10 =L.

l.7.7 Loosely pack disposable Pagsteur pipets with 2-3 cm glass wool
plugs. Filter the extract through the zlas wool and collect

5.0 al. in a concentrator tube.

Concentrate the extract to 1.0 al by the nitrogen blowdowm
technique described in paragraph 2.7.3.

1.7.8

Transfer the concentrate to an autosampler vial for GC/FID or
CC/MS capillary column gcreening. If the concentrate is screened,
the quantitation liafts should be approximactely 20,000 ug/kg.

1.7.,

1.7.10 Proceed to Section III, paragraph 1.

2. Low level Preparatica for Screening and Analysis of Semivolaciles (BNA)

Summary of Method

A 30 gram portiocn of sediment is uixed with anhydrous powdered sodium
sulfate and extracted with 1:1 methylene chloride/acetone using an
ultrasonic prode. If the optional low level screen is used, a portion
of this dilute extract is concentrated fivefold and is screened by
GC/FID or GC/MS. If peaks are present at greater than 20,000 ug/kg,
digcard the extract and prepare the sample by the medium level method.
If no peaks are present at greater than 20,000 ug/kg, the extract is
concentrated. An optional gel permeation column cleanup may be used
beforz analysis.

Incerferences

. -
Method interferences may be caused by contaminants in solvents, reagents, ~
glassvare, and other sample processing hardware cthat lead to discrete
artifacts and/or elevated baselines in the total ion curreac profiles.




II. c.

All of these materials must be routinely demoustrated to be free from
interferences uader the conditions of the analysis by ruanning laboratory
reagent blanks. Matrix interferences may be caused by contaminants

that are coextracted from the sample. The extent of matrix interferences
will vary considerably fros source to source.

2.3 Apparatus and Materials

2.3.1 Apparatus for determining percent moisture
20;9101 ov‘n. dtyiu‘ |
2.3.1.2 Desiccator
2.3.1.3 Crucibles, porcelain

2.3.2 Digposable Pasteur glass pipets, 1 mlL

2.3.3 Ultrasonic cell disruptor, Heat Systems - Ultrasonics, Inc.
Model 385 SONICATOR (475 Watt with pulsing capabilicy, No. 305
3/4 inch tapped high gain “Q disrupcor horn or No. 208 3/4
inch standard solid discuptor horn), or equivalent device with
a minimum of 375 Watt ocutput capability. NOTE: In order to
ensure that sufficient energy is transferred to the sample

during extractiocan, the horn must be replaced i{if the tip begins
to erode. Erosion of the tip is evidenced by a rough surface.

2.3.3.]1 Sonabox acoustic enclosure - recommended with above
disruptors for decreasing cavitation sound.

2.3.4 Beakers, 400 =L
2.3.5 Vacuum filtration apparatus

2.3.5.1 Buchner funnel.

2.3.5.2 PFilcer paper, Whacman No. 41 or equivalent.
2.3.6 Kuderna=Danish (K-D) apparatus.

2.3.6.1 Concentrator tube = 10 al, graduated (Kontes K-570040-
. 1025 or equivalent).

2.3.6.2 Evaporative flask - S00 al (Kontes Kr$70001-0500 or
equivalent).

2.3.6.3 Sayder column - three-pall macro (Kontes K-50300C-0lli
" or equivalent). :

2.3.6.4 Sayder coluan - two-ball micro (Koates K-569001-0219)
or equivalent). _

2.3.7 Silicon carbide boiling chips - approximately 10/40 mesh.

Heat to 400°C for 30 minutes or Soxhlet extract with amethylene
chloride.



snc ey

" 2.3.8.

2.3.9

2.3.10
2.3.11
2.3.12

2.3.13

‘II. c

.Water -ba:h - heated, with conceatric ring cover, capable of tem—

perature coutrol (+2°C). The bath should be used in a hood.
Balance, capable of 'necurat:'ely vei..ghing + 0.01 g.

Vials and caps, 2 alL for GC auto gsampler.

Balance - Analytical, capable of accurately weighing + .0.0001 €-

Nitrogen evaporation device equipped with a water bath that can
be masintained at 35=40°C. The N-Evap by Organomation Associates,
Inc. South Berlin, MA (or equivalent) is suitable.

"Gel permeatiocn chromatography (GPC) cleanup device. NOTE: GPC

cleanup is highly recomme nded ‘for all extracts for low level
soils.

2.3.13.1 Automated system

2.3.13.1.1 Gel permeation chromatograph Analytical
Biochemical Labs, Inc. GPC Antoprep 1002
or equivalent including:

2.3.13.1.2 25 om ID X 600 -.700 mm glau column
packed with 70 g of Bio-Beads SX-3.

2.3.13.1.3 Syringa. 10 aL with Luer—-Lok fitting.

'2.3.13.1.4 Syringe filter holder and filcers -
stainless steel and TFE, Gelman 4310 or
equivaleat.

2.3.13.2 Manual system asseabled froa parts.*

2.3.13.2.1 25 am ID X 600 = 700 am heavy wall glass
. coluan packed with 70 g of BIO-Beads SX-3.

2.3.13.2.2 Pump: Altex Scientific, Model No. 10014,
semipreparative, solvent metaring system.
Pump capacity = 28 alL/min.

2e3.13.2.3 De:cctor: Altex Scieantific, Model No.
153, with 254 na UV gource and 8-ul
semi-praparative flowcells (2-mm
pathlengchs) '

2.3.13.2.4 Microprocessor/controller: Altex Sclenci-
fic, Model No. 420, Microprocessor System
Concroller, with extended memory.

 Wiise, R.H., Bishop, DiF., Williazs, R.T. & Austern, B.M. “Gel Permeacion -

Chromatography fn the GC/MS Analysis of Organics in Sludges™ U.S. EPA,
Muaicipal Eanviroaomental Research Laboratory - Cilacinnaci, Ohio 45268
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2.4

2.3.13.2.5 Injector: Altex Sciencific, cacalog No.
201-56, sample {njection valve, Tefzel,
with 10 ol sample loop.

2.3.13.2.6 Recorder: Linear Instruments, Hbdel No.
385, 10-inch recorder.

2.3.13.2.7 Effluent Switching Valve: Teflon slider
: . valve, 3-way with 0.060" ports.

263.13.2.8 Suapplemental Pressure Gauge with coanectiag
. Tee: U.S.Gauge, 0-200 psi, stainless sceel.
Installed as a “"dowustream™ moanitoring
device between column and detector.

Flow rate vas typically S mlL/min. of methy-
lene chloride. Recorder chart speed was
0.50 a’ﬂﬂo

2.3.14 Pyrex glass wool.

2.3.15 Pasteur pipets, disposable.
Reagents

2.4.1

2.‘ .2

2.4.3

2.4.4

2.4.5

2.6.6

Sodium Sulfate =.anhydrous powdered reagent grade, hcaéed at
400°C for four hours, cooled in & desiccator, and stored in a
glass boctle. Baker anhydrous powder, catalog #73898 or equi-
valent. )

Methylene chloride, mechanol, acetoune, isoococtane, 2-propanol
and benzene pesticide quality or equivalent..

Raagent water - Reagent water is defined as a wvater inm which
an interferent {s not observed at or above the CRQL of each
parameter of ianterest.

GPC calibration solucions:

2.4.4.1 Corn oil = 200 mg/al in nathylene chloride.

2.4.4.2 lis(2-e:hy1he:y1phehaln:e) and peacachlorophenol -
4.0 mg/ul. in methylene chloride.

Sodium Sulfite, reagent grade.
Surrogate atandard spiking solution.

2.4.6.1 Bagse/neutral and acid surrogate solution.
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2.5

2.4.7

1I. C

'244.6.1.1 Surrogate standards are added to all

’ samples, blanks, matrix spikes, matrix
spike duplicates, and calibration solu-
tions; the compounds specified for this

purpose are phenol-dg, 2,4,6-tribromo-

phenol, 2-fluorophenol, nitrobenzeue—ds
terphenyl-dy;, and 2-fluorobiphenyl. Two
additional surrogates, one baselneucral
and one acid may be added.

2.4.6.1.2 Prepare a surrogate standard spiking solu~
tion at a concentration of 100 ug/1.0 al
for base/ neutral and 200 ug/1.0 aL for
acids in methsuol. Store the spiking
soluticns at 4°C (+2°C) in Teflon-sealed
containers. The solutions must be replaced
after tvelve months, or socner if comparison
with quality control check samples tndica:e
& problea.

Matrix standard spiking solutions.

2.4.7.1 Base/neutral and acid matrix spiking solution con-
sists of:

Base/Neutrals (100 ug/1.0 uL) Acids (200 ug/1.0 aL)

1,2,4=crichlorobenzene peatachlorophenol
acenaphthene . phenol
2,4=dinitrotoluene 2=chlorophenol

pyrene 4=chloro=3-methylphenol

!—ni:rooo-d:l-n-propyluine 4-nitrophencl
1,4~dichlorobenzene

Prepare & spiking solution that containg each of the
above in methanol. Store the spiking solutions at
4°C (+2°C) in Teflou-sealed containers. The soluticns
should be checked frequently for stability. These
solutiocns msust be replaced after twelve wmonths, or
soocner if comparison with quality control check
samples indicate & problem.

‘Matrix spikes also serve as duplicates, therefore,
add volume specified in Sample Extractiomn section to
each of two 30-g portiocus from one sample chosen for
spiking.

Low Level Sample Preparation

2.5.1

Decant and discard any water layer on a sediment sample. Mix
samples thoroughly, especially composited samples. Discard any
foreign objects such as sticks, leaves, and rocks. :
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2.5.2

2.5.3

2.5.4

1. C

2.5.1.1 Traasfer SO g of soil/sediment to 100 ml beaker.
Add 30 nl of water and stir for 1 hour. Determine pH
of sample with glass electrode and pH meter while
stirring. Report pH value on appropriate data sheets.
1f cthe pH of the soil is greater than ll or less than
S, contact the Deputy Project Officer cited in che
coantract for instructions on how 2o handle the sample.
Document the instructions in the Case Narrative.
Discard this portion of sample.

The following steps should be performed rapidly to aveid loss

. of the more volatile extractables. Weigh approximately 30 g

of sample to the nearest 0.1 g into a 400-mlL beaker and add 60
g of anhydrous powdered sodium sulfate. Mix well. The sample
should have a sandy texture at this point. Immediately, add.
100 al. of 1:1 methylene chloride - acetone to the sample,

then add the surrogates according to paragraph 2.5.2.3.

2.5.2.1 Immediately after veighing the sample for extractiom,
weigh 5-10 g of the sediment into a tared crucible.
Determine the percent moisture by drying overnight
at 105°C. Allow to cool in a desiccator before
vaighing. Concentratiocns of individual analytes will
- be reported relative to the dry weight of sedimenc.

Percent moisture
g of sample = g of dry sample

g of sample

2.5.2.2 Weigh out two 30 g (record weight to nearestc 0.1 g)
portions for use as matrix and macrix spike dupli-
¢éates sccording to 2.5.2. When using GPC cleanup,
add 2.0 al. of the base/neutral and acid matrix spike
to each of two porticus. When not using GPC cleanup,
add 1.0 wl of base/neutral and acid macrix spike to
each of the other two portions.

X100 =2 moisture

2.5.2.3 then using GPC, add 1.0 al of base/neutral and acid
surrogate standard to the sample. When not using GPC,
add 0.5 ol of BNA surrogate standard to cthe sample.

Place the bottom surface of the tip of the 3/4 inch disruptor

‘horn about 1/2 inch below the surface of the solvent but above

the sediment layer.

Sonicace for 1 1/2 minutes with the W-38S5 (or 3 minutes with the
W-375), using No. 208 3/4 {ach standard disrupcor horn wich out-
put coacrol knob set ac 10 (or No. 305 3/4 inch tapped high gain
“Q" disruptor horn at 5) and mode swicch on "1 sec. pulse™ and

Z duty cycle kanob sec at 50X. Do NOT use MICROTIP probe. (If
using a sonicactor other chan Models s W-375 or W-385, concact the
Project Officer for appropriate output sectings).

-
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2.5.5 Decant and filcer extracts through Whatman #4! fil:er'paper
using vacuum filtration or centrifuge and decant extraction
solvent. .
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2.6.

" 2.5.6

2.3.7

2.3.8

2.5.9
Extract

2.6.1

Repeat the extraction two more times with 2 additional 100 ml
portions of 1:1 methylene chloride - acetone. Before each
extraction, make certain that the godium sulfate {s free
floving and not a consolidated mass. As required, break up
large lumps with a clean spatula, or very carefully with the
tip of the probe. Decant off the extraction solvent after
each sonication. On the final sonication, pour the encire
sauple into the Buchner funnel and ringe with 1:1 methylene
chloride = acetone.

2.5.6.1 If the sample is to be screened from the low level
sethod, take 5.0 al and conceantrate to 1.0 mlL
following paragraph 2.7.2 or 2.7.3. Note that the

sample volume in this case 1s 5.0 al not 10.0 alL as .

given in 2.7.2. Screen the extract as per Section
III, paragraph l., “"Screening of Extractable Organic
Extracts”. Transfer the remainder of the 1 al back
to the total extract from paragraph 2.5.6 after
GC/F1ID or GC/MS scraening. (CAUTION: To minimize
sample loss, autosamplers vhich pre—flush samples
through the syriange should not be used.)

Transfer the extract to a Kuderna-Danish (K-D) concentrator
cousisting of a 10 al coucentrator tube and a 500 mlL evapora-
tive flask. Other concentration devices or .techniques may be
used if equivalency is demongtrated for all extractable
coapounds listed in Exhibit C.

Add one or two clean boiling chips to the evaporative flask
and sttach g three—ball Sayder column. Pre-wet the Sayder
coluzn by adding about 1 =L methylene chloride to the top.
Place the K~D apparatus on a hot water bach (80 to 90°C) so
that the concentrator tube 1s partially immersed ian the hot
water and the entire lower rounded surface of the flask is
bathed with hot vapor. Adjust the vartical position of the
apparatus and the water temperature as required to complete
the concentratiocn in 10 to 15 minutes. At the proper rate of
discillation the balls of the column will actively chatter but
the chambers will not flood with condensed solvent. When the
apparent volume of liquid reaches 1 al, remove the K-D appara-
tus and allow it to drain sund cool for at least 10 minutes,
and nake up to 10 sl volume with methylene chloride.

If GPC cleanup is not used proceed to paragraph 2.7.

Cleanup | | '

G2C Setup and Calibration

2.6.1.1 Packing the coluon - Place 70 g of Bio Beads SX-3

' in & 400 alL beaker. Cover the beads wich methylene

chloride; allovw the beads to swell overnight (before
packing the columns). Transfer the svelled beads to
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2.6.2

I1. ¢

the column and start pumping solvent through the
column, from bottom to top, at 5.0 ml/min. After
approximately 1 hour, adjust the pressure on the
column to 7 to 10 psi and pump an additional 4 hours
to temove air froam the column. Adjust the coiumn
pressure periodically as required to maintain 7 to
10 psi.

2.6.1.2 Calibration of the column - Load S auL of the corn .
oil solution into sample loop No. 1l and S al of the
pachalatephenol solution iato loop No. 2. Inject the
corn oil and collect 10 al fraction (i.e., change . -
fraction at 2-minute {antervals) for 36 minutes.- Inject
the phthalate~phenol solution and collect 15 oL frac-
tions for 60 minutes. Determine the corn o0il elution
pattern by evaporation of each fraction to dryness
followed by a gravimetric determination of the residue.
Analyze the phthalate-phenol fractions by GC/FID on
the DB~5 capillary column, a UV spectrophotometer,
or & GC/MS system. Plot the concentration of each .
coaponant in esch fraction versus total eluent volume
(or time) from the injection points. Choose a “dump
time” which allows > 852 removal of the corn oil and

. 2 852 recovery of the bis(2=athylhexyl)-phchalate.
Chooaq the “collect time” to extend at least 10 minutes
after the elution of pentachlorophenocl. Wash the
column at least 13 minutes between samples. Typical
parameters selected are: Dump time, 30 minutes (150
ul), collect time, 36 minutes (180 mlL), and wash time,

15 winutes (75 mL). The column csn also be calibrated
-by the use of a 254 am UV detector in place of gravi-
metric and GC enalyses of fractions. Measure the
peak areas at variocus elution times to determine
appropriate fractious.

The SX~3 Bio Beads column may be reused for several
months, even 1f discoloration occurs. System calibra-
tion usually remains constaant over this period of time
1f column flowrate remains coastant.

GPC Extract Cleanup

Prefilter or load all extracts via the filter holder to avoid
particulates that might stop the flow. Load one 5.0 al aliquot
of the extract cato the GPC column. Do not apply excessive
pressure vhen loeding the GPC. Purge the sample loading tubing
thoroughly with gsolvent between extracts. After especially
dirty extracts, tun a GPC blank (methylene chloride) to check
for carry-over. Process the extracts using the dump, collect,

. and wash parameters determined from the calibration sad collect

the cleaned extracts in 400 ml beakers tighcly cavered with
aluminum foil. The phthalate-phenol calibration solution ghall
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2.7

1. ¢

be taken through the cleanup cycle with each set of 23 extracts
loaded iato the GPC. The recovery for each compouad must be

2 851. This must be determined on a GC/FID, using a DB-5
captllaty column, a UV recording spectrophotometer, ot & GC/MS
system. A copy of the printouts of staidard and check solution
are required as deliverables with each case. Show 2 recovery
on the copy.

2.6.3 Concentrate the extract as per paragraphs 2.5.7 and 2. 5;8.

Final Councentration of Extract with Opuaul Extract Splitt:l.ng
Procedure

If the extract in 2.5.8 is to be used ouly for ua:.volatﬂe mlysis,
it must be concentrated to a volume of 1.0 ml, following the proce-
dure 1in 2 7.2.1.

If the extract 1n 245308 18 to be used for both semivolatile and pesti-
cide/PCB analyses, then 1t must be split fato two portious. Ia that
case, follow .the procedure in 2.7.1 to obtain the pesticide portiom,
and follow that with the procedure in 2.7.2.2 to obtain the gemi-
volatile portioa.

Refer to Exhibit D PEST for specific instructions regarding the

treatmant of extracts for pesticide snalysis.

2.7.1 If the same extract is used for both semivolacile and pesti-
¢cide/PCB analyses, to split out the pesticide extract, trans-
fer 0.5 al. of the 10 sl methylene chloride extract from 2.5.8
to & separats concentrator tube. Add 5 al of hexane and a
silicon carbide boiling chip and mix using vortex mixer.
Attach a two—ball micro—-Sayder column. Pre-wet the Sayder
column by adding 0.5 al. of hexane to the top of the column.
Placa the K~D apparatus on & hot water bath (80°-90°C) so that
the coucentracor tube 1{s partially immersed in the hot water.
Adjust the vertical poeition of the apparatus and the water
temperature as required to complete the coancentration im 5
to 10 minutes. Concentrate the extract to an apparent volume
of less than 1 ml. Use Nitrogen blowdown (see 2.7.3) to
reduce the volume to 0.5 ulL. :Add 0.5 alL of acetone. The
pesticide extract must now be passed through sn alumina
column to Temove the BNA surrogates and polar intecrferences.
Proceed to paragraph 2.8 of ehe pesticide/PC3 method
(Exhibic D PEST).

2.7.2 Concentration of the semivolatile extfac:.

2.7.2.1 If che extract in 2.5.8 was pot split to obtain.a
‘portion for pesticide analysis, reattach the aicro-
Sayder column to the concentrator tube uged in 2.5.8
which contains the 10 al extract and add a fresh
silicon carbide boiling chip to the coacentrator
tube. Pre-vet the Snyder column with 0.5 mL of

SV D-22 ' 10/86

4/



PRUp

0 o
o
L.

2.7.3

2.7.2.2

II. €.

methylene chloride. Place the K-D apparatus on the
hot water bath (80°-90°C) so that the coancentrator
tube is partially immersed in the hot water. Adjust
the vertical position of the apparatus and the water
temperature as required to complete the concentration
in 5 to 10 minutes. When the apparent volume of the
liquid reaches 0.5 al, remove the K-D apparatus from
the water bath and allow {t to drain for at least 10
minutes while cooling. Remove the Sayder column and
ringe the lower joint incto the coacentracor tube with
0.2 ol of methylene chloride. Adjust the final

volume to 1.0 mlL with methylene chloride. If GPC ’
cleanup was used, this 1.0 al represents a twofold
dilution to account for ounly half of the excract golng
through the GPC.

If che extract iam 2.5.8 was split in 2.7.1 to

obtain a portion for pesticide analysis, reactach

the micro—~Sayder column to the concentrator tube used
in 2.5.8 which contains the 9.5 ml extract and add a
fresh silicon carbide boiling chip to the councentrator
tube. Pre-wet the Sayder column with 0.5 mL of methylene
chloride. Place the K~D apparatus on the hot water
bach (80°~90°C) so that the concentrator tube in
partially immersed in the hot water. Adjust the
vertical position of the apparatus and the water
temperature as required to complete the coacentration
ina 5 to 10 minutes. When the apparent volume of the
1iquid reaches 0.5 ul, remove the K-D apparatus from
the water bath and allow it to drain drain for at
least 10 minutes while cooling. Remove the Sayder
column and rinse the lower joint into the concentrator
tube with 0.2 ml of methylene chloride. Adjust the
final volume to 0.95 mlL with methylene chloride. If
GPC cleanup was used, this 0.95 mlL represents a
twofold dilution to account for only half of the
extract going through the GPC, and therefore, the sample
detection limit for the sample would be 2x CRQL (see
Exhibit B).

Nitrogen blowdown technique (taken from ASTM Mechod D 3086).
The following method may be used for final coancentracion of
the BNA extract instead of the procedures in paragraph
2.7.2. Place the concentrator tube {n a warm water bach
(35°C) and evaporate the solvent volume to below 1 mlL using
a gentle gtream of clean, dry anitrogen (filtered through a
column of activated carbon). Caution: New plastic tubing
must aoc be used bectween the carbon trap and che sampie,
gince {t may introduce interferences.

The internal wall of the tube must be rinsed dowa several
tiwes wvith methylene chloride during the operation. During
evaporaction, the Cube solvent level must be kepc below the
water level of the bath. The extract must never be allowed

to become dry.
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1f the extract in 2.5.8 was not split for both semivolatile
and pesticide analyses, bring the final volume of che extract
to 1.0 al with methylene chloride. This represents a ten-fold
concentration. If the extract in 2.5.8 was split in 2.7.1,

- then bring the final volume of the semivolatile portion to

0.95 mL with methylene chloride. This represents a similar
ten—fold concentration. In either case, if GPC cleanup
techniques were employed, the final volume (1.0 or 0.95 mL)
represents a two-fold dilution to accounc for the fact thact
only half the extract went through the GPC.

Store all extracts at 4°C (+2°C) in the dark in ieflch-sealed

contain@ts. . .
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1. Summary of Method

2.

3.

l.1

The solvent extracts of water and sediment/soil are screened on a

gas chromatograph/flame ionizacion detector (GC/FID) using a fused
silica capillary column (FSCC). The results of the screen will deter-
mine the concentration of extract taken for GC/MS analysis.

Apparatus and Materials

2.1

Gas chromatograph = An analytical system coamplete with & temperature
programmable gas chromatograph snd all required accessories includiang
syringes, analytical columng, and gases.. The injection port must be
designed for on~column injection vhen using packed columns and for
splitless injection when using capillary coluamns.

2.1.1 Above GC equipped with flame ionization detector.
2.1.2 GC column - 30 m x 0.32 um, | micron film thickness, silicone

coated, fused silica capillary column (J & W Sciencific DB-5
or equivalent).

Reagents

3.1
3.2

Methylene chloride = pesticide tesidue analysis grade or equivalent.

GC calibration scaqdhrd. Prepare a standard solution coantaining
phenol, phenanthrene, and di-n-octylphthalate.

3.2.1 Stock standard soluticns (1.00 ug/ulL)=Stock standard solutioms
can be prepared from pure etandard matarials or purchased
solutions.

3.2.1.1 Prepare stock standard solutions by accuracely
weighing about 0.0100 g of pure material. Dissolve
the material in pesticide quality methylene chloride
aad dilute to volume in a 10 al volumetric flask.
Larger volumes may be used at the convenience of the
snalyst. If compound purity is assayed at 962 or
greater, the weight may be used without correctioan
to calculate the concsntration of the stock standard.
Comnercially prepared stock standards may be used at
any concentration if they are certified by the
manufacturer or by an independent scurce and are
traceable to EMSL/LV-supplied standards.

3.2.1.2 Transfer the stock standard solutions into Teflon-
gealed screw—cap bottles. Store ac =10°C to -20°C
and protect from light. Stock standard solutioas
should be checked frequently for signs of degradacion
or evaporation, especially just prior to preparing
calibracion scandards from them. Stock standard
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. . solutions must be replaced after six months or sooner
i{f comparison with qualicy control check samples
Jgn {ndicates a problem. Standards prepared from gases
- b - ot reactive compounds such as styrene must be replaced
- - . after two months, or sooner 1f comparisca v:lt:h qualicy
B - .control check samples fadicates a problem.
t

3.2.2 Prepare s vorking standard mixture of the three compounds in
sethylene chloride. The concentratiocn must be such that the
volume injected equals 50 ng of each compound. The storage and
stability requirements are the same as specified in 3.2.1.2.

4. GC Calibdration

. 4.1 At the beginning of each 12 hour shift, inject the GC calibration
standard. The following criteria sust be:

LR, 4.1.1 Standardized for half scale respouse from 50 ng of phenan-
i: ' threne.

4.1.2 Adaqute].y separates phenol from the solvent froat.

reeay

& 4.1.3 lun:l.m of quarter scale response for 50 ng of di—n-ac:ylph-
) thalate.

; S. GC/FID Screening

I S.1 Suggested GC operiting condicious:

In{tial Column Temperature Hold -~ SO°C for 4 minutes
Column Temperature Program = SO - 280°C at 8 degrees/min.
Final Column Temperature Hold - 280°C for 8 aminutes
.Injector =~ Grob=type, splitless

Sample Volume - 1 ul - 2 ul

Carrier Gas - Helium at 30 cm3/sec

Puaema
P

e
e

5«2 1Inject the GC calibratioca standard and ensure the criteria specified in
4. are met before injecting samples. Eatimate the respoase for 10 ng

LA of phananchrens.

-
TS

_- [ 5.3 "Inject the appropriate extracts froa Sectioan II, including blanks.

6. Interpretation of Chromatograas

6.1 Water

o 6.1.1 1If no sample peaks are detected, or all are less thac
L full ecale deflection, the unduuted extract is
‘analyzed oa GC/MS. .
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6.1.2 If any sample peaks are greater than full scale deflec-
tion, calculate the dilution necessary to reduce the major
peaks to between half and full scale deflection. Use this

- dilution factor to dilute the extract for GC/MS analysis.

‘6.2 Soil/Sediment

6.2.1 If no sample peaks from the extract (from low or medium level
preparation) are detected, or all are less than 10X full scale
deflection, the sample must be prepared by the low level proto-
col, Sectiom II, Part C, paragraph 2.

6.2.2 Peaks are detected at greater than 10Z full scale deflection
and less than or equal to full scale deflection.

6.2.2.1 If the screen is ffon the msedium level extract,
proceed with GC/MS analysis of this extract with
appropriate dilution 1if necessary. '

6.2.2.2 1If screen is from the low level extract, discard
extract and prepare sample by medium level method
for GC/MS analysis. '

6.2.3 Peaks are datected at greater than full scale deflection:

6.2.3.1 If the screen is from the medium level preparacion,
calculate the dilution neceassary to reduce the major
pesks to between half and full scale deflection.
Use this dilution factor to dilute the extract.
This di{lucion {s snalyzed by GC/MS for extractable

organics.

6.2.3.2 If the screen i from the low level preparation,
discard the extract and prepare a sample by the
msedium level method for GC/MS analysis.
7. GC/MS Analysis

7.1 Use the information from 6. to perform the GC/MS analysis of extract-
ables in Section IV, GC/MS Analysis of Semivolaciles, paragraph 1.
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SECTION IV

GC/MS ANALYSIS OF SEMIVOLATILES
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l.

2.

3.

1.

Summary of Method

This method 18 to be used for the GC/MS analysis of semivolatiles screened
by Section III protocols and for confirmation of pescieideol?cas 1den|:1f1ed
by GC/EC, 1f concentrations permit.

Apparatus and Materials

2.1.1

2.1.2

2.1.3

2.1.4

Reagents

2.1 Gas chromatograph/uwass spectrometer gystem.

Gas chromatograph - An analytical systea complete with
a temperature programaable gas chromatograph suitable

‘for splitless injection and sll required accessories

including syringes, analytical columns, and gases.:

Column - 30 m x 0.25 = ID (or 0.32 mm) bonded-phase
silicone coated fused silica capillary column (J&W -
Scientific DB~5 or equivaleat). A film thickness

of 1.0 micron is recommended because of its larger
capacity. A film thickness of 0.25 micron may be used.

Mass Spectrometer -~ Capable of scanning from 35 to 500
amu every 1 second or less, utilizing 70 volts (nominal)
electron energy in the electron impact icnization mode
and producing a mass eépectrum which meets all required
criteria vhen 30 ng of decafluorotriphenylphoephine
(DFTPP) is injected through the GC inlet.

ROTE: DFIPP criteria must be met before any sample
extracts are snalyzed. Any samples anslyzed when
DFTPP criteria have not been met will require.
reanalysis at no cost to the Government.

Data system ~ A computer system must be interfaced
to the mass spectroameter that allows the coatinucus
acquisition and storage on machine readable media

of all mass spectra obtained throughout the duracion
of the chromatographic program. The computer must
have software that sllows searching any GC/MS data
file for ions of a specific mass and plotting such
{ion abundances versus time or scan aumber. This
type of plot is defined as an Extracted Ion Current
Profile (EICP). Software must also be available that
allows integrating the abundance i{n any EICP between . -
specified time or scan number limits.

\

3.1 Internal standards - 1,4 dichlorobenzene~d,, naphthalene—dg,

acenaphthene-djj, phenanthrene-dig, chrysene-d;j, perylene-d;j.
An_ internal standard solution can be prepared by dissolving
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4.

3.2

200 mg of each compound ia SO ulL of methylene chloride. It uy be
necessary to use 5 to 10 percent benzene or toluene in this solution
and a few minutes of ultrasonic mixing in order to dissolve all the

. tonstituents. The resulting solution will contain each standard at N

a concentration of 4000 ng/ul. A 10 ulL portion of this solution
should be added to each 1l al of sample extract. This will give a

* concentration of 40 ug/ul. of each constituent.

Prepare calibration standards at s ainimum of five coacentratioan
levels. Each calibration standard should contain each compound of
incerest and each surrogate standard. See GC/MS cslibration in Exhibit
E for calibration standard concentratiom.

Great care must be taken to maintain the' integrity of all standard
solutions. Store all standard solutions at =10°C to =20°C in screw-cap
amber bottles with teflon liners. Fresh standards should be prepared
every tvelve montlis at a ainimum. The continuing calibration standard
should be prepared weekly and stored at 4°C (+2°C).

Calidbration

4.1

4.2

4.3

Each GC/MS systea must have the hardware tuned to meet the criteria
ligted in Exhibit E for a 50 ng injection of decafluorotriphenyl
phosphine (DFTPP). No sample analyses can begin until all chese
criteria are met. -This criteria must be demougtrated each 12 hour
shift. DFIPP has to be injected to meet this criterion. Post—-acquisi-
tion manipulation of abundances is not acceptable.

The internal standards selectad in paragraph 2.3.1 should permit most
components of interest in & chromatogram to have retention times of
0.80 to 1.20 relitive to the internal standards (see instructions for
Form VI, Initial Calibration Data). Use the base peak ion from the
specific internal standard as the primary ion for quantificacion, found
in Exhibit E, Table 2.2. If interferences are noted, use the next most
intense ion as the secondary ion. {.e. For 1 6-dichlorobemene-d:. use
u/z 152 for quantification.

4.2.1 The internal standards are added to all calibration standards
and all sample extracts just prior to analysis by GC/MS. A 10
ul aliquot of the internal standard solution should be added to
a 1 ulL aliquot of calibratiocn standards.

Anglyze 1 ul. of each calibration standard and tabulate the ares of the
primary characteristic ion against concencratiocn for each compouad in-
cluding the surrogate compounds. Calculate relative respoase factors
(RRF) for each ‘compound using Equation 1.

‘x X cic Equaction 1.
m-_xi—s . q -
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Where:
Ag ™ Area of the characteristic ion for the compound to be measured.

Agg = Area of the characteristic ion for the specific internal standard
from Exhibit E. .

Cyg = Concentration of the iaternal standard (ag/ul).
Cx = Conceatration of the compound to be measured (ng/ul).

4.3.1 The average relative response factor (RRF) should be calculated

. for all compounds. A system performance check must be made
before this calibration curve is used. Four compounds (the
system.performance check compounds) are checked for a minimum
average relative response factor. These compounds (the SPCC)
are N-nitroso-di-n-propylamine, hexachlorocyclopentadiene,
2,4~dinicrophencl, 4-nitrophenol. See instructions in Exhibic E
for Form VI, Initial Calibration Data for more details.

4.3.2 A Z Relative Standard Deviation (ZBSD) is calculated for thirteen |
compounds labeled the Calibration Check Compounds (CCC) on Form
VI SV and in Table 2.3, Exhibit E, III SV. A maximum Z BSD is
also specified for these compounds. These criteria must be met
for the calibration curve to be valid.

L3

\

A check of the calibration curve must be performed once every 12 hours
during analysis. These criteria are described in detail ia the instruc-
tiocns for Form VII, Calibration Check. The minimum relative response
factor for the system performance check compounds must be checked. If
this criteria is met, the relative response factors of all compounds are
calculated. A percent difference of the daily (12 hour) relative
response factor compared to the average relative respouse factor from
the {nitial curve is calculated. A maximum percent difference is
allowed for each compound flagged as ‘CCC' on Form VII. Ouly after

both these criteria are met can sample analysis begin.

Internal standard respouses and retention times in all standards must
be evaluated during or fimmediacely after data acquisition. If the re-
tention time for any intarnal standard changes by more than 30 seconds
from the latest dafly (12 hour) calibration standard, the chromatographic
system must be finspected for malfunctions, and correctiocns made as
required. The extracted fon current profile (EICP) of the internal
standards must be monitored and evaluacted for each standard. If ECIP
area for any internal standard changes by more than a factor of two
(=502 to +100%), the mass spectrometric system must be inspected for
malfunction and corrections made as appropriate. When corrections

are made, reanalysis of samples analyzed vhile the system was mal-
functioning 1s necessary.
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: ;‘1--'"""-._ S. GC/HS Analysis

: . 5.1 -The following instrumental parameters are required for all performance
C tests and for all sample analyses:

F Electron Energy = 70 volts (no.u.i.ul) .
Mass Range = 35 to 500 amu )
Scan Time . = not to exceed 1 second per scan

-9
K

-
b T

5.2 Combine 0.5 al of the base/neutral extract and 0.5 mL of acid from the
water extract prior to analysis.

I 5.3 Incernal standard solution i3 added to each sample extract. For water

' . and/or medium soil extracts, add 10 ul of internal standard solution to

. each accurately seasured 1.0 mlL of sample extract. If the low soil

S . - extracts required a pesticide split (see Section II, Part C, paragraph

R 2.7), add 9.5 ul of internal standard solution to each accurately measured
0.95 mlL of sample extract.

Analyze the 1.0 mlL extract by GC/MS using a boided-phue silicone~coated
fused silica capillary column. The recommended GC operating conditioas
to be used are as follows:

. Initial Column Temperature Hold = 40°C for 4 ainutes

r Column Temperature Prograam - §0-270°C st 10 degrees/min.
) _ Final Column Temperature Hold = 270°C for 10 aminutes
- Injector Temperature - 250-300°C
- Transfer Line Temperature - 250~-300°C
: Source Temperature = according to manufacturer's
' ) specificacions
_ Injector-Grob-type, splitless
Cobe Sample Volume -1=24uL
P Carrier Gas =~ Heliua at 30 cm3/sec
‘ I NOTE: Make any extract dilution indicated by characterizatiecn prior to
s the addition of internal standards. If any further dilutious of water
. or soil/sediment extracts are msde, additional internal standards must
s be added to maintain the required 40 ng/ul of each coustituent in the
Lo

extract volume. If the concentration of any compound exceeds the
: : initial calibration range, the extract must be diluted and reanalyzed.
S See Exhibit E, Section III, SV, Part 6. Secondary fon quancitacion is
only allowed wvhen there ara sample interferences with the primary Loa.
,' If secondary ioa qunuuuon is perf.orud. document the reasons in the
s . Case Narrative.

6. Qualitacive Analysis

6.! The compounds listed 2a the Targec Compound Lisc (ICL), Exhidbic C,
shall be fdentified by an analyst competent {n the interpretation
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of mass spectra (see PreAward Bid Confirmation description) by
coaparison of the sample mass spectrum to the mass spectrua of a
standard of the suspected compound. 7Two criteria must be satisfied
to verify the identificactions: (1) elution of the sample component
at the GC relative retencion time as the standard component, and
(2)- correspoundence of the gample component and standard component
®mass spectra.

6.1.1 For establishing correspondence of the GC relative reteation
time (RRT), the sample compouent RRT must compare within
* 0.06 RRT unics of the RRT of the standard component. PFor
reference, the standard sust be run on the same shift as the
sample. If coelution of incerfering components prohibits
accutrate assignment of the sample compounent RRT from the ]
total ioa chromatogram, the RRT should be assigned by using
extracted ion current profiles for fons unique to cthe compounent
of interest.

6.1.2 For comparison of standard and sample component mass spectra,
mass spectra obtained on the coatractor's GC/MS are required.
Once obtained, these standard spectra ny be used for identifi-
cation purposes, ouly if the contractor's GC/MS meecs the DFTPP
daily tuning requirements. These standard spectra may be
obtained from the run used to obedn reference RRTs.

6.1.3 The requirements for qualitative verification by comparison of
mass spectu are as follows:

6.1.3.1 All {ous present in :ln standard mass spectra at s
' velative intensity greater than 10Z (most abundant
ion 1a the spectrum equals 100Z) must be preseat
in cthe sample spectrum.

6.1.3.2 The relative incensities of fons specified {n (1) must
agree within plus or mainus 20Z betweea the standard
and sample spectra. (Example: For an {on with an
abundance of SOZ ian the standard spectra, the corre-
spoading sample ion abundance must be between 30 and
70 percant.)

6.1.3.3 Ions greater than 10Z in the gample spectrum but not
present in the standard spectrum must be coansidered
and accounted for by the analyst making the comparison.
In Task III, the verificatioa process should favor
false positives. All compounds meeting the identi-
fication criteria must be reported with cheir spectra.
For all compounds below the CRQL report the actual
value followed by “J°, e.g. ~3J.°
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6.1.4

If a conpound cannot be varified by all of the criteria in
6.1.3, but in the technical judgemeat of the mass spectral
interpretation specialist, the ideantification is correct, then
the Contractor shall report :hac identification and proceed
with quantification in 7.

A library search shall be executed for non~TCL sample components for
the purpase of teatative identification.

For this purpose, the 1985

release of the National Buresu of Standards Mass Spectral Library (or
more recent release), coataining 42,261 spectra, shall ba used.

6‘2.

6.2.2

" Up to 20 mousurrogate orgaanic compounds of gml:esc appate.nc
coucentration not listed in Exhibic C for the combined base/
aeutral/acid fraction shall be tentatively identified via a

forward gsearch of the NBS mass gpaectral library.

(Substances

with respouses less than 10Z of the nearest internal standard

are not required to be searched in this fashion).

Only after

visual comparison of sample spectra with the nearest library
searches will the mass epectral 1n:erpreud.on specialist

assign a tentative identification.

¢ Computer generated

library search routines must not use nomliza:ioh toutines
that would misrepresent the library or unknown spectra when
compared to each other.

Guidelines for making teatative ideuntificatiomn:

6024241

6.2.2.2

6.2.2‘3

6.2.2.6

6.2.2.5

Belative intensities of sajor ions in the reference

. spectrums (ions greater than 10Z of the most abundant

ion) should be presenc in the sample spectrum.

The relative intensities of the major iocns should
agree within + 20Z. (Example: For an ion with an
abundance of S0Z in the standard spectra, the corre-

spouding sample ion abundanee must be between 30 and
70 perceat.

Molecular ions present in rcfemec cpec:m should
be present in sample spectrum.

Ious preseat in the sample spectrum but not in the re-
ference spectrum should be reviewed for possible back-

ground couatamination or presance of co—-eluting compounds. |

Ious present in the reference spectrum but not in the
sample spectrum ghould be reviewed for possible gub-
traction from the gample ¢pectrum because of back-
ground coatamination or coeluting compounds. NOTE:

Data system library reduction programs can sometiwmes
create these discrepancies.
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"6.2.3 If in the techaical judgement of the mass interpretacion spec- )

tral specialist, no valid teatative ideatification can be made, i
the compound gshould be reported as unknown. The mass spectral
specialist should give additional classification of the unknown
compound, if possible (i{.e., unknown phthalate, unknown hydro-
carbon, unknown acid type, unknown chlorinated compound). If .

probable -olecular veights can be distinguished, include them.

Quantitation

7.1

TCL compounents identified shall be quantified by the internal standard
method. The internal standard used shall be the one nearest the reten-
tion time to that of a given analyte (see Exhibit E, Tables 2.1 and 2.2).
"The EICP area of chatae:eristic iongs of analytes listed in Tables 4,

S and 6 are used.

Internal gstandard respouses and retention times in all samples must be
evaluated during or immediately after data acquisition. If the retention
tize for any internal standard changes by more than 30 seconds from the
latest daily (12 hour) calibracion standard, the chromatographic system
must be inspected for malfunctions, and correctiocans made as required.

The extracted ion current profile (EICP) of the internal standards must
be monitored and evaluated for each sample, blank, matrix spike, and

" matrix spike duplicate. The criteria are described in detail in the

instructions for Form VIII, Internal Standard Area Summary. If che EICP
area for any internal standard changes by more than a factor of two- 5
(=502 to +100Z), the mass spectrometric system must be inspected for 3
salfunction and correctiocns made as sppropriate. If the analysis of

a subsequent sample or standard indicates that the system is fuanctioning
properly, then corrections may not be required. The samples or standards
with EICP arsas cutside the limits must be re—analyzed, and treated
sccording to 7.1.1 and 7.1.2 below. If corrections are made, then the
laboratory must demonstrate that the mass spectrometric system is
functioning properly. This must be accomplished by the analysis of a
standard or sample that does meet the EICP criteria. After correctious
are made, the re—analysis of samples analyzed while the system was
malfunctioning is required.

7.1.1 If after re—analysis, the EICP areas for all iaternal scandards
are inside the contract limits (~50Z to +100Z), cthen the problem
with the first analysis is considered to have been within the
control of the laboratory. Therefore, only submit data from the
analysis with EICP's within the contract limits. This i{s coan~
sidered the initial analysis and must be teported as such oun all
daca deliverables.

7.1.2 If the re—analysis of the sample does not gsolve the problem,
i.e., the EICP areas are outside the contract limits for bozh
analyses, then submit the EICP data and sample data from both
analyses. Distinguish between the initial analysis and the .
re—analysis on all data deliverables, using the sample suffixes , .
specified in Exhibit B. Document in the Cagse Narracive all
inspection and corrective actions .taken.
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Iv.

The relative respouse factor (RRF) from the daily standard analysis
is used to calculate the concentration in the gample. Secondary ions
may be used if incerferences are present. The area of a secondary
ion cannot be substituted for the ares of a primary fon unless a
relacive respouse factor is calculated using the secondary ion. When
TCL Compounds are below contract required quantitation limits (CRQL)
but the spectra meets the idencification criteria, report the coacen-
tratioa with & “J.” For example, if CRQL is 10 ug/L and coacentration
of 3 ug/L is calculated, report as “3J."

-7.5-2;..-1 Calculate the concentration in the sample using the relative

reponse factor (RRF) as determined in paragraph 4.3 and the
following equation:

Water

(M) (Is)(Ve)
Concentration  ug/L = (Agg)(RRF)(V,)(Vy)

= Area of the characteristic ioa for the compound
to be measured '

Agg = Area of the characteristic ion for the {aternal
standard

I; = Amount of internal standard injected i{in nanograms
(ng)

V., = Volume of water extracted in millilicers (iL)

V{ = Volume of extract fnjected (ul)

V. = Volume of total extract
(Use 2000 ul. or a factor of this when dilutions
are uade. The 2,000 ul i{s derived from com—
bining half of the ! mlL BN extract and half
of the 1 ml A extract.)
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Soil/Sediment
: Concentration ug/kg = (A (I )(V,.) .
(Dry weight basis) : )
Where:
Ag,1g,Aq4 = Sgme as given for water, above

Ve = Volume of low level total extract
(Use 1000 ul or a factor of this
vhen dilutions are made. If GPC
cleanup {s used, the volume is
2,000 uL. The 1000 ul {s derived
from concentrating the 9.5 al extract
to 0095 .Lo) .

-or - Vo = Volume of medium level extract
(Use 2,000 uL or a factor of this
when dilutions are made. The 2,000
ul is derived from concencrating 5
ul, of the 10 ul extract to 1 =mL.)

Vg = Volume of extract injected (ulL) J
D = 100 - Z moisture
_ 100

Wg = Weight of sample extracted (grams)

7.3 An estimated concentration for non-TCL components teatatively identi-
fied shall be quantified by the internal standard method. For quanti-
fication, the nearest internal standard free of interferences shall
i“ uged. .

7.3.1 The formula for calculating conceantrations is the same as in
paragraph 7.2.1. Total area counts (or peak heights) from
the total {on chromatograms are to be used for bocth che
compound to be measured and the internal scandard. A relative
response factor (RRF) of one (1) 13 to be assumed. The value
from this quantitation shall be qualified as estimated. This
estimated concencration should be calculated for all tencatively
identified compounds as well as those identified as unknowns.

7.4  Calculate surrogate standard recovery on all samples, blanks and spikes.
Decermine if recovery 1s within limics and report on appropriace form.

7.4.1 1f recovery is not within limics (i.e., if two surrogates )
from either base/neutral or acid fractioas are out of limics - -7
or 1f recovery of any one surrogate in either fraction {s v |

below 10Z), che following i{s required.
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P ~, o Check to be sure there are no errors in calculatious,
: : : surrogate solutions and internal standards. Also, check
s instrument performance.

o hmiyze t_he esample if none of the above reveal a problem.

i 7.4.2 If the reanalysis of the sample solves the probleam, then

. the probles was within the laboratory's control. . Therefore,
= ’ only submit data from the analysis with surrogate spike
recoveries within the contract windows. This shall be
counsidered the initial analysis and shall be reported as

- such on all data deliverables.
= . 7+4.3 1f none of the steps in 7.4.1 or 7.4.2 solve the problem,

then reextract and reanalyze the sample. If the reextraction
L and reanalysis of .the sample solves the problem, then the
Lo problem was within the laboratory's control. Therefore,

G only submit data from the analysis with surrogate spike

} : recoveries within the coatract windows. This shall be

R _ cousidered the initial analysis and shall be reported as

such ca all data deliverables.

7.6.4 1If cthe reextraction and reanalysis of of the sample does
not solve the problem, {.e., the surrogate recoveries are
. outside the contract limits for both analyses, then submit
4 -the surrogate spike recovery data and the sample analysis
i ' data froa analysis of both sample extracts. Distinguish
- between the initial analysis and the reanalysis oa all data
B AR deliverables, using the sample suffixes specified in Exhibit
b B.

r_, 7.4.5 1f the ssmple with surrogate recoveries outside the limits
BOLE is the sample used for the matrix spike and matrix gpike
x duplicate and the surrogate recoveries of the matrix spike
e ' and matrix spike duplicate show the same pactern (i.e.,

outside the limits), then the sample, matrix spike, and
macrix spike duplicate do mot require re—analysis.

N Document ia the narrative the ciniunrity in surrogate
S recoveries.
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Tabdle 4.
Characteristic Ions for Semivolatile TCL Compounds

Parameter Primary Ion Secondary Ion(s)
Phenol 94 . 65, 66
bis(~2-Chloroethyl)Ether 93 63, 95
2=Chlorophenol . 128 64, 130
1,3-Dichlorobenzene 146 148, 113
1,6-Dichlorobenzene 146 148, 113
Benzyl Alcchol 108 79, 77
1,2-Dichlorobenzene 146 148, 113
2-Methylphenol. 108 107
bis(2-chloroisopropyl)Ether 45 : 77, 79
4-Methylphenol 108 ) 107
N-Nitroso—Di-Propylamine 70 42, 101, 130
Hexachloroethane 117 201, 199
Nicrobenzene 77 123, 65
Isophorone 82 9S, 138
2-itrophenol 139 ‘65, 109
2,4~Dimethylphenocl 107 121, 122
Benzoic Acid 122 105, 77
big(-2-Chloroethoxy)Mechane 93 95, 123
2,4-Dichlorophencl 162 164, 98
1,2,4~Trichlorobenzene 180 182, 145
Naphthalene . 128 129, 127
4-Chloroaniline 127 : 129
Hexachlorobutadiene : 225 223, 227
4=Chloro-3-Methylphenol 107 144, 142
2-Methylnaphthalene 142 141
Hexachlorocyclopentadiene 237 235, 272
2,4,6~Trichlorophenocl 196 198, 200
2,4,5~Trichlorophenol 196 198, 200
2-Chloronaphthalene 162 S 164, 127
2-Hitroaailine 65 _ 92, 138
Dimethyl Phthslate : 163 | 194, 164
Acenaphthylene 152 : 151, 153
3-Nitroaniline 138 i 108, 92
Acenaphthene . 153 ) 152, 154
2,4~-Dinitrophenol 184 63, 154
4=Hitrophenol - 109 . 139, 65
Dibenzofuran 168 139 -
2,4-Dinicrotoluene _ _ 165 _ 63, 182
2,6-Dinitrotoluene 165 : 89, 121
Diethylphthalate 149 177, 150
é4-Chlorophenyl-phenylether 204 206, l41
(continued)
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‘Table 4. (continued)

Gmrac:eristic lons for Semivolatile TCL Conpounds

© Iv.

Parameter Primary lon Secondary Ion(s)
Fluorene 166 165, 167
4~N{troaniline 138 92, 108
4 ,6~Dinitro=2-Methylphenol 198 182, 77
N-Nitrosodiphenylamine 169 168, 167
4-Bromophenyl-phenylether 248 250, 141
Hexachlorobenzene - 284 142, 249
Pentachlorophenol 266 264, 268
Phenanthrene 178 179, 176
Anthracene "~ 178 179, 176
Di-N=-Butylphthalate ' 149 . 150, 104
Fluoranthene 202 101, 100
Pyrene - 202 101, 100
Butylbenzylphthalace 149 91, 206
3,3'=-Dichlorobenzidine - 252 254, 126
Benzo(a)Anthtacene 228 229, 226
bis(Z-Bthylhcxyl)Ph:hala:e 149 167, 279
Chrysene 228 226, 229
Di-N-Octyl Phthalate 149 -
Benzo(b)Fluoranthene 252 253, 125
Benzo(k)Fluoranthene 252 253, 125
Benzo(a)Pyrene 252 253, 125
Indeno(1,2,3~cd)Pyrene 276 138, 227
Dibenz(a, h)Anthracene 278 139, 279
Benzo(g, h, 1)Perylene 276 138, 277
SV D=41 10/86



- Characteristic 1

Table 50 =~ - )
ons for Pesticides/PCBs

IV,

Parameter Primary lon Secondary lIon(s)
Alpha-BHC 183 181, 109 .
Beta-BHC 181 183, 109
Delta-BHC 183 181, 109
Gamma~BHC (Lindane) 183 181, 109
Heptachlor 100 272, 274
Aldrin 66 263, 220
Heptachlor Epoxide 3s3 355, 351
Eadogsulfan I 195 339, 1
Dieldria 79. "263, 279
4,4'-DDE : . 246 2648, 176
Endrin . ) 263 82, 81
Eadosulfan II 337 339, 341
4,4°-DDD 235 237, 165
Eadosulfan Sulfate 272 387, 422
4,4°'-DDT : 235 237, 165
Methoxychlor 227 - 228 -
Chlordane (alpha and/or gamma) 373 375, 377
Toxaphene 159 231, 233
Arochlor-1016 222 260, 292
Arochlor—-1221 190 222, 260
Arochlor—-1232 190 222, 260
Arochlor—1242 222 256, 292
Arochlor—-1248 292 362, 326
Arochlor—-1254 292 362, 326
Arochlor—1260 360 362, 394
Eandrin Ketome 317 67, 319
Table 6.

Characteristic Ions for Surrogates and
Internal Standards for Semivolatile Compounds

SURROGATES Primary Iomn Secondary Ion(s)
Phenol-dg 99 42, 71
2=Fluorophenol 112 64
 2,4,6~Tribromophenocl 330 332, 141
d=5 Nitrobenzeune : 82 128, 54
2-Fluorobiphenyl 172 171 _
Terphenyl 244 122, 212 .
INTERNAL STANDARDS
1,4~-Dichlorobenzene-d, 152 115
Naphchalene—dg 136 68
Acenapthene=d g 164 162, 160
Phenanthrene-dg . 188 94, 80
Chrysene~dj; 240 120, 236
Perylene~d ;2 264 260, 265



SECTION III SV

SEMIVOLATILES QA/QC

REQUIREMENTS
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'This Section outlines the mi{nimum quality control (QC) operations necessary

to satisfy the analytical requirements associated with the determination of gemi~-
volatile organic TCL compounds in wvater and soil/sediment samples. These QC
operations are as follows:

Docunencacion of GC/HS Mass Calibration and Abundance Pattern
Documentation of GC/MS Respouse Factor Stability

Internal Standard Response and Retention Time Monitoring
Method Blank Analysis

Suarrogate Spike Response Monitoring

Macrix Spike and Matrix Spike Duplicate Analysis

PART 1 — TUNING AND GC/MS MASS CALIBRATION

Summary

It 1c'necessary to establish that a given GC/MS meets the standard mass
spectral abundance criteria prior to initiating any on-going data collection.
This 18 accomplished through the analysis of Decafluorotriphenylphosphine
(DFTPP).

Definition: The twelve (12) hour time period for GC/MS system tuning and
standards calibration (initial or continuing calibration criteria) begins

at the moment of injection of the DFIPP analysis that the laboratory submits
as documentation of a compliant tune. The time period ends after twelve (12)
hours has elapsed according to the system clock.

1.1 Decafluoroctriphenylphosphine (DFIPP)

l.1.1 Each GC/MS system used for the analysis of semivolatile or
pesticide TCL compounds must be hardware tuned to meet the
abundance criteria listed in Table 1.2 for a 50 ng injection
of decafluorotriphenylphosphine (DFIPP). DFIPP may be analyzed
separately or as part of the calibracion standard. The criteria
mugt be demoustrated daily or for each twelve (12) hour period,
whichever is more frequent, before samples can be analyzed.
DFTPP must be injected to weet this criterion. If required,
background subtraction must be straightforward and designed only
to eliminate columan bleed or instrument backgrouand fcas.
Background subtraction actious resulting in spectral distortions
for the sole purpose of meeting the coutract eépecifications are
unacceptable. NOTE: All instrument conditions must be identical
to those used in sample analysis, except that a different
temperature program may be used.
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l.1.2 Whenever the coatractor takes corrective attion which may
: change or affect the tuning criceria for DFTPP (e.g., ion
_— source cleaning or repair, etc.), the tune must be verified
irrespective of the 12-hour tuning requirements.

e -
AR RS TABLE 1.2. DFTPP KEY IONS AND ION ABUNDANCE CRITERIA
L Mass Ion Abundance Criteria
s L3
. St 30.0 - 60.0 percent-of mass 198
b 68 less than 2.0 percent of mass 69
v 70 less than 2.0 percent of mass 69
- 127 40.0 ~ 60.0 percent of mass 198
v 197 less than 1.0 percent of mass 198
& 198 bagse peak, 100 percent relative abundance
. 199 5.0 = 9.0 percent of mass 198
. 275 10.0 = 30.0 percent of mass 198
! 365 greater than 1.00 percent of mass 198
: 441 present but less than mass 443
P 442 greater than 40.0 percent of mass 198
il 443 17.0 = 23.0 percent of mass 442

1.2 Documentation

The contractor shall provide documentation of the calibration in the
.form of a bar graph spectrum and as a mass listing.

St l.2.1 The coutractor shall complete a Form V (GC/MS Tuning and Mass
O Calibration) each time an analytical system 1is tuned. In

: addicion, all samples, standards, blanks, matrix spikes, and

R matrix spike duplicates analyzed during a particular tune must
T be summarized in chronological order on the bottom of the appro-
: priate Form V. Detailed instructions for the completion of Form
S V are found in Exhibit B, Section IIIL.

PART 2 -~ CALIBRATION OF THE GC/MS SYSTEM
}T‘L 2. Summary

e Prior to the analysis of samples and required blanks and after tuning cri-
R . teria have been met, the GC/MS gystem must be fnitially calibrated at a

‘ minimum of five concentrations to determine the linearity of resoonse

L ucili.iag TCL compound stanuards. Once the gystea nas been caiibraced,
o the calibracion must be verified each twelve (12) hour time period for

: each GC/MS gyscenm.

2.1 Prepare calibration scandards as described in Exhibic D SV, Section IV,
to yield the following gpecific concentrations:
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2.1.1  Semivolatile TCL Compounds

Initial calibration of semivolacile TCL compounds is required

at 20, 50, 80, 120, and 160 total nanograms. If an analyte
saturates at the 160 total nanogram concentration level, and

the GC/MS system {s calibrated to achieve a detection sens{-.
tivity of no less than the CRQL, the laboratory must document

it on Form VI and in the Case marrative, and attach a quantita-
tion report and RIC. In this fastance, the laboratory should
calculate the results based on a four—point initial calibration
for the specific analyte. The use of a secondary ion for quanti-
tation is only. allowed when there are gample interferences with
the primary fon. If secondary iom quantitation is performed,
document the reasons in the Case Narrative. Nine compounds: .
Benzoic Aeid, 2,4-Dinitrophenol, 2,4,5-Trichlorophenol,
2-Nitroaniline, 3-Nitroaniline, 4-Nitroaniline, 4~Nitrophenol,

4 ,6-Dinitro—2-Methylphenol, and Pentachlorophenol will oaly
require a four-point initial calibratiom at 50, 80, 120, and 160
total nanograms since detection at less than 50 nanograms per
injection is difficulc.

The USEPA plans to develop performance based criteria for response factor
data acquired during this program. To accomplish this goal, the Agency
has specified both the concentration levels for initial calibration and
has also specified the specific internal standard to be used on a
compound~by—compound basis for quantitation (Table 2.2). Establishment
of standard calibration procedures is necessary and deviations by

the coatractor will not be allowed.

Analyze each calidbration standard and cabulate the area of the primary
characteristic fton (Exhibit D SV, Table 4) against concentratioan for
each compound i{ncluding all contract required surrogate compounds.

The relative retention times of each compound in each calibration run
should agree within 0.06 relative retention time units. Late eluting
compounds usually will have much better agreement.

Using Table 2.2, calculate the relative response factors (RRF) for each
compound at each coacentration level using Equation 2.l.

Ax G5
BRF = —— R e Eq. 2.1
s &

where,
Ax = Area of the characteristic ion for the compound to be wmeasured.

Ayg = Area of the charastarissic fon for the specific inzern.l
standards from Table 2.1 or 2.2. '

Cig = Concentration of the internal standard (ng/ul).

Cx = Concentration of the compound to be messured (ag/ulL).
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2.3.1 Using the relative response factors (RRF) from the initial
calibration, calculate the percent relative standard deviations
(ZRSD) for compounds labeled on Form VI as Calibration Check
Compounds and shown in Table 2.3 (see 2.6.2) using Equation 2.2.

sD :
ZRSD = —— X 100 Eq. 2.2
x .

vhere,

RSD = Relative Standard Deviation

SD = .Standard Deviation of initial respouse factors (per
compound)

vhere: SD = 2 (xi-x)z
in] —————
N-1

X = mean of iaitial relative response factors (per compoun:

The ZRSD for each individual Calibration Check Compound must be

less than or equal to 30.0 percent. This criteria must be met
for the initial calibration to be va;id.

2.4 A system performance check must be performed to ensure that minimum aver-
age relative response factors are met before the calibration curve is used.

2.4.1 For seamivolatiles, the System Performance Check Compounds

: (SPCC's) are: N-Nitroso-Di-n-Propylamine, Hexachlorocyclo-
pentadiene, 2,4~Dinitrophencl and 4-Nitrophenol. The minimum
acceptable average relative response factor (RRF) for these com—
pounds 18 0.050. SPCC's typically have very low RRFs (0.1-0.2)
and tend to decrease in response as the chromatographic system
begins to deteriorate or the standard material begins to deter-
iorate. These compounds are usually the first to show poor
performance. Therefore, they must meet the minimum requirement
when the systea is calibrated.

2.4.2 The inicial calibration 1is valid only after both the ZRSD for
CCC coampounds and the minimum RRF for SPCC have been met. Only
after both these criteria are met can sample analysis begin.

2.5 _Documentation

Crmce the inizial calibrativa &s va_idaced, calculace and regari tie
average relative response factor (RRF) and percent relative standard
deviacioa (ZRSD) for all TCL compounds. The contractor shall coamplete .
and submit Form V (the GC/MS tune for the {nitial calibration) and Form
VI (Iaicial Calibracion Data) for each inscrument used to analyze -
samples under this protocol. Detailed instruccioans for completion of
Form VI are in Exhibir B, Section III.
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TABLE 2.2, SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING TCL ANALYTES ASSIGNED FOR QUANTITAT[ON

Phenol (surr)

|,4-Dichlorobenzene-d4 Naphthalene~dg Acenaphthene-djq Phenanthrene~d)g Chrysene-d;j Perylene-d)) l
Phenol Nitrobenzene Hexachlorocyelo- 4,6~Dinitro-2- Pyrene Di-n-octyl
Lis(2-Chloroethyl) Isophorone pentadiene methylphenol  Butylbenzyl Phthalate

ether 2-Nitrophenol 2,4,6-Trichloro- N-nitrosodi- Phthalate Benzo(b)fluor~-
2--Chlorophenol 2,4-Dimethyl~ phenol phenylanmine 3,3'-Dichloro- anthene .
1,3-Dichlorobenzene phenol _ 2,4,5-Trichloro- 1,2-Diphenylhy~ benzidine Benzo(k)fluor-
- 1,4-Dichlorobenzene Benzoic acid phenol drazine Benzo(a)- anthene

Benzyl Alcohol bis(2-Chloro~ 2-Chloronaphthalene 4-Bromophenyl anthracene Benzo(a)pyrene
1,2-Dichlorobenzene ethoxy)methane 2-Nitroaniline Phenyl Ether bte(2-ethylhexyl) Indeno(l,2,3-cd) |
2-Methylphenol 2,4-Dichloro~ Dimethyl Phthalate Hexachloro- Phthalate pyrene o
bis(2-Chloroiso- phenol Acenaphthylene bengene Chrysene . Dibenz(a,h) -

propyl)ether 1,2,4-Trichloro~ 3-Nitroaniline Pentachioro~ Terphenyl-dj4 anthracene
4-Methylphenol benzene Acenaphthene phenol (surr) Benzo(g,h,1)
N-nitroso-Di-n- Naphthalene 2,4-Dinitrophenol Phenanthrene . perylene

propylamine 4-Chloroaniline 4-Nitrophenol Anthracene

Hexachloroethana Hexachloro- Dibenzofuran Di-n-butyl
" 2-Fluorophenol butadiene 2,4-Dinitrotoluene Phthalate

(surr) 4-Chloro-3- 2,6-Dinitrotoluene Fluoranthene

Phenol-dg (surr) methylphenol Diethyl Phthalate

2-Methylnaphth~ 4-Chlorophenyl-
alene phenyl ether
Nitrobenzene-ds Fluorene
(surr) 4-Nitroaniline
2-Fluorobiphenyl
(surr)
2,4,6~Tridbromo

Surr = surrogat: compound

111
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2.6 Continuing Calibration

A calibration etandard(s) containing all semivolatile TCL compounds,
including all required surrogates, must be analyzed each twelve hours
during analysis (see definition of twelve hour time period, paragraph
I l. of this Section). Compare the relative response factor data from
L the standards each twelve hours with the average relative response
' factor from the initial calibration for a specific iastrument. A

1 system performance check must be made each twelve hours. If the SPCC
; }” criteria are met, a coaparison of relative response factors is wmade for -
i all compounds. This is the game check that is applied during the

.,1 - initial calibracion (Form VI). If the minimum relacive response factors
-4 : . " -are not met, the.system must be evaluated and corrective action must be
L taken before sample analysis begins.

; 2.6.1 Some possible problems are standard mixture degradation, injec-

DA tion port inlet contamination, contamination at the front end

: " of the analytical column, and active sites in the column or

o chromatography system. This check must be met before amalysis

COpl begins. The minimum relative response factor (RRF) for gemi-
volatile System Performance Check Compounds (SPCC) is 0.050.

2.6.2 CaliSracion Check Compounds (CCC)

- After the system performance check i{s met, Calibration Check
5 _ Compounds 1isted in Table 2.3 are used to check the validity of
B - the imnitial calibration. Calculate the percent difference
using Equation 2.3.

e - Z Difference = ————— x 100 Eq. 2.3
L. | BRFL

: vhere,

.y —

B L; - RRFy = average respounse factor from faitial calibration.

i RRF. = response factor from current verification check
. &ﬁ , standard.

2.6.2.1 1f the percent difference for any compound is greater
than 20Z, the laboratory should coasider this a warn-
ing limit. If the percent difference for each CCC

s 18 less than or equal to 25.0Z, the initial calibration

Cy ife assumed to be valid. If the criteria are not met

Sbe (>25.0%2 difference), for any one calibration check com-

: pound, cerrective aztion MWST ta faken. 2vohlemc

o ‘eimilar to those listed under SPCC could affect this

Li criteria. If no source of the problem can be determined

after corrective actioan has been taken, a new inicial

five point calibration MUST be generated. These criterfa

MUST be met before sample le analysis begins. v
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TABLE 2.3. CALIBRATION CHECK COMPOUNDS

Base/Neutral Fraction Acid Fraction
Acenaphthene _ 4=Chloro-3-Methylphenol
1,4-Dichlorobenzene 2,4-Dichlorophenol -
Hexachlorobutadiene 2-Nitrophenol
N-Ni{troso-di-n-phenylamine Phenol
Di-n-octylphthalate Pentachlorophenol
Fluoranthene 2,4,6-Trichlorophenol
Benzo(a)pyrene .

2.6.3 Concentration Levels for. Continuing Calibration Check

The USEPA plans to evaluate the long term stability of respoase
factors during this program. Standardization amoung coatract
laboratories 18 necessary to reach these long term goals.

Along with countract specified concentrations for imitial cali-

bration, the USEPA is requiring epecific comcentrations for
each continuing calibration standard(s).

2.6.3.1 The coancentration for each semivolatile TCL compound
in the coatinuing calibration standard(s) is 50
. total nanograms for all compounds.
2.7 Documentation

The contractor shall complete and submit a Form VII for each GC/MS

system utilized for each twelve hour time period. Calculate and report
the relative response factor and perceant difference (ZD) for all com-
pounds. Ensure that the minimum RRF for semivolatile SPCC's is 0.050.
The percent difference (ZD) for each CCC compound must be less than or
equal to 25.0 percent. Additional instructions for completing Form VII

are found ia Exhibit B, Section III.

PART 3 - METHOD BLANK ANALYSIS

3.

Summary

A method blank 1s a volume of deioanized, distilled laboratory water for
wvater samples, or a purified solid mactrix for soil/sediment samples,
carried through the entire analytical scheme (extraction, concentrationm,
and analysis). For soil/sediment samples, a solid matrix suitable for
cemivolatile analyses is available from EMSL/LV. The method blank volume
or welghs cust be asprexicaszely egi1ai s the sazple velumes oo sazplz
weights being processed.

3.1 Method blank analysis must be performed at the following frequency.
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3.1.1 For the analysis of semivolatile TCL compounds, a method blank
analysis must be performed once:

, o each Case, OR

SR o each l4 calendar day period during which samples in a Case
R are received (said period beginning with the receipt of the
first sample in that Sample Delivery Group), OR .

e - 0 each 20 samples in a Case that are of similar macrix (water

N o or soil) or similar conceatration (soil oaly), OR

o0 whenever samples are extracted by the same procedure (separa-
Yo tory funael, éontinuous 1iquid-liquid extraction, or sonication),

whichever is most frequent, on each GC/MS or GC system used to
analyze samples.

B 3.2 It is the contractor's responsibility to ensure that method interfer-
: ences caused by coantaminants in solvents, reagents, glassware, and
other sample processing hardware that lead to discrete artifacts
S and/or elevated baselines in gas chromatograms be minimized.

Lo 3.2.1 For the purposes of this protocol, an acceptable laboratory
o ¥ method blank should meet the criteria of paragraphs 3.2.1.1
’ : and 3.2.1-2.

L 3.2.1.1 A method blank for semivolatile analysis must coatain
: less than or equal to five times (5X) che Coantract

.. ' . Required Quancitation Limit (CRQL from Exhibit C) of
P the phthalate esters in the TCL.

3.2.1.2 For all other TCL compounds not listed above, the method
i blank must contain less than or equal to the Contract
5 . Required Quantitation Limic of any single TICL analyte.

3.2.2 If a laboratory method blank exceeds these criteria, the con-
tractor must consider the analytical system to be out of control.
The source of the contamination must be investigated and appro-
_ priate corrective measures MUST be taken and documented before
P further sample analysis proceeds. All samples processed with a
Lo method blank that is out of control (i.e., contaminated) MUST
be reextracted and reanalyzed at no additional cost to the
L : Agency. The Laboratory Manager, or his designee, must address
Cbe : _ problems and solutions in.the Case Narracive (Exhibic B).

e

renm

3.3 Documentation

The contractor shall report results of method blank analysis using the
Qrgz.uic Azalysis Dacta Sheat (Furz 1) anc tne forz {or teacalivedy
idencified compounds (Form I, TIC). In addiction, the samples associated
with each method blank must be summarized on Form LV (Method Blank
Summary). Decailed instruccioas for the completion of these forms

ace in Exhibic B, Seccion LIIX.

4

S DR DA The Contraczor shall report ALL sampie concentraticn daca as
SNCCRRECTED <ocr bhianks.

4 CTIdT Rev.
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PART 4 - SURROGATE SPIKE SSS) ANALYSIS
4. Summary '

Surrogate standard determinations are performed on all samples and blanks.
All gamples and blanks are fortified with surrogate spiking compounds

before purging or extraction in order to monitor preparation and analysis
of samples. ;

4.1 Each sample, matrix spike, matrix spike duplicate, and blank are spiked
with surrogate compounds prior to extraction. The surrogate spiking
compounds shown in Table 4.1 are used to fortify each sample, matrix
spike, mactrix spike duplicate, aad blank with the proper coancentrations.
Petformance based criteria are generated froam laboratory results.
Therefore, deviations from the spikiang protocol will not be permitted.

TABLE 4.1. SURROGATE SPIKING COMPOUNDS

- Amount in Sample Extract*

Compounds . (before any optional dilutiocas)
Fraction Water Low/Medium Soil
Nitrobenzene-ds BNA . 50 ug 50 ug
2=Fluorobiphenyl BNA - 50 ug SO ug
p-Terphenyl=d), BNA S0 ug S0 ug
Phenol=-dg BNA _ 100 ug 100 ug
2-Fluorophenol BNA 100 ug 100 ug
2,4,6-Tribromophenol BNA 100 ug 100 ug

* At the time of injection.

4.2 Surrogate spike recovery must be evaluated by determining whether the
coucentration (measured as percent recovery) falls inside the contract
required recovery limits listed in Table 4.2,

TABLE 4.2. CONTRACT REQUIRED SURROGATE SPIKE RECOVERY LIMITS

Fraction Surrogate Compound Water Low/Medium Soil
BNA Nitrobenzene—dg¢ 35-114 23-120
BnA . £=-Fluorooipneayl 43-110 30=115
BNA p-Terphenyl—d;, 33-141 18-137
BNA Phenol=dg 10-94 24-113
BNA 2-Fluorophenol ' 21-100 25-121
BNA 2,4,6-Tribromophenocl 10-123 19-122
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Treatment of surrogate spike recovery information is according to
paragraphs 4.3.1 through 4.3.2.

4.3.1

4.3.2

Method Blank Surrogate Spike Recovery

The laboratory must take the actions listed below if recovery
of any one surrogate compound in either the base/neutral or
acid fraction is outside of contract surrogate spike recovery

limits.

4.3.1.1

A‘s.l.z

4.3.1.3

ho3.1.4

Check calculations to ensure that there are no errors}

check internal standard and surrogate spiking solutions
for degradation, contamination, etc; also check imstru-

gent pecformance.

Reanalyze the blank extract if steps ia 4.3.1.1 fail
to reveal the cause of the noncompliant surrogate
recoveries.

Reextract and reanalyze the blank.

If the measures listed in 4.3.l1.1 chru 4.3.1.3 fail
to correct the problem, the analytical system must be
congidered to be out of control. The problem MUST be
corrected before continuing. This may mean recali-
bracing the instrumentation but it may also mean more
extensive action. The specific corrective action is
left up to the GC/MS operator. When surrogate
recovery(ies) in the blank is outside of the coutract
required windows, all samples associated with that
blank MUST be reanalyzed at no additional cost to the
Agency.

Sample Surrogate Spike Recovery

The laboratory must take the actions listed below 1f efther of
the following conditions exists:

o Recovery of any one gurrogate compound in either base
neutral or acid fraction is below 10Z.

o Recoveries of two surrogate compouads in either base
neutral or acid fractions are cutside surrogate spike
recovery limits.

4.3.2.1

The contractor shall document (in this instance,
document means to write down and d{scuss the problem
ani coscective actlca ta«2n ia the Case Nacractave,

see Exhibit B) deviations outside of accepcable
quality control li{mits and take the following actiouns:

E-36 10/86
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Documentation

4.3.2.1.1

4.3.2.1.2

‘.3‘2.1.3

I1I sv

Check calculations to ensure that there

are no errors; check internal standard and
surrogate spiking solutions for degradation,
contaminacion, etc.; also check instrument
performance.

If the steps in 4.3.2.1.1 fail to reveal

a problem, then reanalyze the extract. If
reanalysis of the extract solves the
problem, then the problem was within the
laboratory's control. Therefore, only
subait data from the analysis with surrogate
spike recoveries within the concract
windows. This shall be considered .the
initial analysis and shall be reported as
such on all data deliverables.

I1f the steps in 4.3.2.1.2 fail to solve
the problem, then reextract and reanalyze
the sample. If the reextraction and
reanalysis solves the problem, then the
problem was in the laboracory'’s control.
Therefore, only submit data from the
extraction and analysis with surrogate
spike recoveries within the contract
windows. This shall be coansidered the
initial analysis and shall be reported as
such on all data deliverables.

If the reextraction and reanalysis of the
sample does not solve the problem; i.e.,
surrogate recoveries are cutside the
contract windows for both analyses, then

. submit the gurrogate spike recovery data

and the sample data from both analyses
according to paragraph 4.4. Distinguish
between the initial amalysis and the
reanalysis on all data deliverables, using
the sample suffixes specified in Exhibit B.

The contractor shall report surrogate tecovetf data for the following:

0 000

Method Blank Analysis
Sample Analysis
Maezix Szike/Mazrix Sz4%2 Duplicate Aaalysas

All sample reanalyses that substantiate a matrix effect

The surrogate splke recovery data 1s summarized on the Surrogate Spike

Percent Recovery Summary (Form II). Detailed instructions for che

4

complecion of Form II are {ia Exhibit B, Seccioan III.
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PART 5 - MATRIX SPIKE/HATRI* SPIKE DUPLICATE ANALYSIS (MS/MSD)

2 iy S. Summary

In order to evaluate the matrix effect of the sample upon the analytical
methodalogy, the USEPA has developed the standard mixes listed {n Table
5.1 to be used for matrix spike and matrix spike duplicate analyses.

These compounds are subject to change depending upon availability aad
suitability for use as mactrix spikes.

R
)

.
avosnrey

5.1 MS/MSD Frequency of Analysis

PRI
P

A matrix spike and wmatrix spike duplicate must be performed for each
group of samples of a similar matrix, once:

TR S
T p———
Ple W

each Case of field samples received, OR

each 20 field samples in a Case, OR ,
each group of samples of a similar concentration level (soils only), OR
each 14 calendar day period during which samples in a Case were
received (said period beginning with the receipt of the first

sample {in that Sample Delivery Group), '

aasennry
0000

wvhichever is most frequent.

R 5.2 Use the compounds listed in Table S.! to prepare matrix epiking solu-
tions according to protocols described i{in Exhibit D SV. The analyctical
protocols in Exhibit D SV gtipulate the amount of matrix spiking solution
to be added to the sample aliquots prior to extraction. Each method
allows for optional dilucion steps which must be accounted for when
calculating percent recovery of the matrix spike and matrix spike
duplicate samples.

v ey

S TABLE 5.1. MATRIX SPIKING SOLUTIONS

Base/Neutrals ' : : Acids

1,2,4-Trichlorobenzene Pentachlorophenol
o Acenaphthene Phenol
& 2,4-Dinitrotoluene ' 2-Chlorophenol
S Pyrene . 4-Chloro-3~Méchylphenol .
oL N-Nitroso-Di-n~Propylamine . 4-Nitrophenol
B 1,4-Dichlorobenzene

bk " 5+.2.1 Samples requiring optional diluctions and chosen as the wmatrix
epike/ macrix spike duplicate gsamples, must be analyzed at the
same dilution as the original unspiked sample. -

]
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Individual component recoveries of ehe.na:rix spike are calculated using
Equation S.1.

SSR - SR

Macrix Spike Percent Récovery = x 100 Eq. 5.1 |
. SA :

where

SSR = Spike Sample Results
SR = Saample Result
SA = Spike Added from spiking mix

Relative Percent Difference (RPD)
The contractor is required.to calculate the relative perceat difference
between the matrix spike and matrix spike duplicate. The relative percent

differences (RPD) for each component are calculated using Equation S5.2.

D; - Dy Eq. 5.2
x 100

RPD =
(Dy + D2)/2

where

BRPD = Relative Percent Difference
D = First Sample Value
D2 = Second Sample Value (duplicate)

Documentation

The matrix spike (MS) results (concentrations) for nonspiked semi-
volatile TCL compounds shall be reported on Form I (Organic Analysis
Data Sheet) and the macrix spike perceat recoveries shall be summarized
ou Form III (MS/MSD Recovery). These values will be used by EPA to
periodically update existing performance based QC recovery limits
(Table S5.2).

The results for nonspiked semivolatile TCL compounds in the matrix
spike duplicate (MSD) analysis shall be reported on Form I (Organic
Analysis Data Sheet) and the percent recovery and the relative percent
difference shall be summarized on Form III (MS/MSD Recovery). The RPD
data will be used by EPA to evaluate the long term precisioan of the
analytical mechod. Detafled instructions for the completion of Form III
are in Exhibit B, Section III.
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‘TABLE 5.2. MATRIX SPIKE RECOVERY LIMITS

'Fraction Matrix Spike Compound Water Soil/Sediment
BN 1,2,4-Trichlorobenzene 39-98 - 38-107
BN Acenaphthene 46-118 31~137
BN 2,4~Dinicrotoluene 24-96 28-89
BN Pyrene : 26-127 35~142
BN N-Nittoso-Di-n-Propylamine 41-116- 41-126
BN . 1,4-Dichlorobenzene 36-97 28-~104
Acid _Pen:QChlorophenol ' 9-103 17-109
Acid Phenol 12-89 26-90
Acid 2-Chlorophenol 27-123 25-102
Acid 4-Chloro~3-Methylphenol 23-97 26-103
Acid 4-Nitrophenol 10-80 11-114

PART 6§ - SAMPLE ANALYSIS

Summary

The intent of Part 6 i{s to provide the Contractor with a brief summary of
ongoing QC activities involved with sample analysis. Specific references are

provided to help the Contractor meet gpecific reporting and deliverables
requirements of this countract.

6.1 Sample Analysis

Samples can be analyzed upon successful completion of the inicial QC
activities. When twelve (12) hours have elapsed since the initial tune
vas completed, it is necessary to conduct an instrument tune and cali-
bration check analysis (described in Part 2 of this Section). Any major
systea maintenance, such as a source cleaning or installation of a new
.column, may necessitate a retune aad recalibration (see Iaitial Calibra-
'tion. Part 2). Minor maintenance should necessitate only the calibra-
tion verification (Continuing Calibration, Part 2).

6.1.1 1Internal Standards Evaluation - Internal standard respounses and
retention times in all samples must be evaluated immediately
after or during data acquisition. If the retention time for any
internal standard changes by more than 30 eeconds, the chromato-~
graphic system must be inspected for malfunctions, and correc-
tions made as required. The extracted ion current orofile
(21C3) oi the interndi standards mus: be monitored and evaluated
for each sample, blaank, matrix spike, and matrix spike duplicace.
The criteria are described {n detail in the inscructions for
Form VIII, Internal Standard Area Summary (see Exhbit B, Section
I11). 1If the extracted fon current profile (EICP) area for any ~
{nternal scandard changas by aocre than a facctor af two (-50% co

€40 " 10/86
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100Z), from the latest daily (12 hour time period) calibra-

tion standard, the mass spectrometric system must be inspected
for malfunction, and corrections made as appropriate. Breaking
off 1 foot of the column or cleaning the {njector sleeve will
often improve high end sensitivity for the late eluting com-
pounds; repositioning or repacking the front end of the column
will often improve front end column performance. Poor injection
technique can also lead to variable IS ratios. When corrections
are made, reanalysis of samples analyzed while the system was
malfunctioning is necessary.

"6.1.1.1 1f. after reanalysis, the EICP areas for all internal

scandards are inside the ¢oncract limits (-50Z co -
+100Z), then the problem with cthe first analysis is
coasidered to have been within the control of the
laboratory. Therefore, only submit data from the

. analysis with EICP's within the contract limits.
This 1s considered the initial analysis and must be
reported as such on all data deliverables.

6.1.1.2 If the reanalysis of the sample does not solve the
problem, {.e., the EICP areas are outside coatract
limits for both analyses, then submit the EICP data
aand sample data from both analyses. Distinguish
betwveen the initial analysis and the reanalysis on
all data deliverables, using the sample suffixes
-specified in Exhibit B. Document in the Case Narrative
all inspection and corrective actions taken.

Each analytical run must also be checked for saturation. The
level at vhich an individual compound will saturate the detection
system {s a function of the overall system sensitivity and the
mass spectral characteristics of that compound. The initial -
method calibration (Part 2) requires that the system should not
be saturated for high response compounds at 160 nanograms for
seamivolatile TCL compounds. _

6.1.2.1 If any compound in any sample exceeds the initial
calibracion range, that sample must be diluted, the
incernal standard concentration readjusted, and the
sanple reinjected, as described in gpecific methodolo-
gles in Exhibit D SV, Secoandary {ion quantitation 1s
only allowed when there are sample matrix interferences
wich the‘ptiuary {ion. :

6.1.2.2 If the dilution of the sample causes any compound de-
teszad in the fiTst andlysis ©5 b2 undetacs:iadle (.
the second analysis, then the results of both analyses
shall be reported on separate Forms I, according to
cthie inscructions in Exhibi{c B.

2-4i ‘ 2/87 Rev.
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Qualitative Analysis

The semivolatile compounds listed in the Target Compound List

. (TCL), Exhibit C, shall be identified by an analyst competent

in the interpretation of mass spectra, by comparison of the
suspect mass spectrum to the mass spectrum of a standard of the
suspected compound. Two criteria must be satisfied to verify
the identifications: (1) elution of the sample component at the
same GC relative retention time as the standard component, and
(2) correspondence of the sample component and standard component
mass spectra (see Exhibit D SV, Section IV).

6.1.3.1 For establishing correspondence of the GC relative
' ' retention time (RRT), the sample component RRT must
compare within +0.06 RRT units of the RRT of the stan-
dard component. For reference, the standard must be
fun on the game ghift as che sample.

6.1.3.2 For comparison of standard and sampie component mass

spectra, mass spectra obtained on the Contractor's
GC/MS are required. The DFTPP tuning requirements
listed in Part | must be met on the same GC/MS.

6.1.3.2.1 The requirements for qualitative verifica-
tion by comparison of mass spectra are as
follows: '

o All ions pregent in the standard wmass
spectra at a relative intensity greater
than 10Z (most abundant iom in the
spectrum equals 100Z) must be present
in the sample spectrunm.

o0 The relative intensities of fons speci-
fied in che above paragraph must agree
within +20Z between the standard and
sample spectra.

"o Toms greater than 10Z {n the sample

spectrum but not present in the

. standard spectrum must be considered and
accounted for by the analyst making the
comparison. When GC/MS computer data
processing programs are used to obtain
the sample component spectruam, both the

- processed and the raw spectra must be
evaluated. In Task III, cthe verifica~
ti:x pracass cheould faves falsz posicziva:

(Exhibic D SV, Section IV).
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6.1.3.2.2 If a compound cannot be verified by all of
the criteria in 6.1.3.2.1, but in the tech-
aical judgement of the mass spectral inter-
pretation specialist the identification
i@ correct, the contractor shall report
the identification and proceed with the
quantitation.

6.1.3.3 A lidbrary search shall be executed for non- .
surrogate and non-TCL sample components
for the purpose of tentative identificacion.
For this purpose, the 1985 or most recent
available version of the National Bureau
of Standards Mass Spectral Library, concaining
42,261 gpectra, should be used.

Quantitacion

6.1.4.1

6.1.4.2

6.1.4.3

6.1.4.4

Semivolatile TCL components identified shall be quanti-
tated by the internal standard method. The internal
gtandards used shall be the ones assigned in Table

2.2 of this Section. The EICP area of characteristic
ions of TCL analytes are used (Exhibit D SV, Section IV).

An estimated councentration for non-TCL components tenta:
tively identified shall be quantitated by the internal

'standard method. For quantification, the nearest

internal standard free of interferences must be used.

Calculate surrogate standard recovery (see Part 4) for
all surrogate compounds ou all samples, blanks, matrix
epikes, and wmactrix spike duplicates. If recovery is
vithin contractual limits, report on Form II (see
Exhibit B, Section III). If recovery is outside con-
tractual limits, take specific steps listed in Surrogate
Spike Recoveries (Part 4). :

Calculate matrix spike and matrix spike duplicate

percent recovery (see Part S) for all compounds and
report results on Form III (see Exhibit B, Section III).
Calculate Relative Percent Differences (RPD's) for all
matrix spiking compounds and report results ou Form

III. Ensure that the proper frequency of MS/MSD analysis
is maintained.

Reporting and Deliverables

Refer to Exhibit B of this Statemenc of Work for specific

details on coatract deliverables and reporcing formacs.

Exhibit B contains specific instructions for completing all
required Forms, ag wvell as a dectalled itemization of reporting -
and deliverables requiremencs. Exhibit H contains the formac e
requiremencs for delivery of daca in compucer—readable formac.
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PHENOLICS, TOTAL RECOVERABLE
Method 420.1 (Spectrophotometric, Manual 4-AAP with Distillation)

STORET NO. 32730

1.  Scopeand Application
1.1 This method is applicable to the analysis of drinking, surface and saline waters, domestic
" and industrial wastes. .

. 1.2 The method is capable of measuring phenolic materials at the 5 ug/1 level when the
colored end product is extracted and concentrated in a solvent phase using phenol as a
standard.

1.3 The method is capable of measuring phenolic materials that contain more than 50 ug/1
in the aqueous phase (without solvent extraction) using phenol as a standard.
1.4 Itis not possible to use this method to differentiate between different kinds of phenols.
2.  Summary of Method
2.1 Phenolic materials react with 4-aminoantipyrine in the presence of potassium
ferricyanide at a pH of 10 to form a stable reddish-brown cclored antipyrine dye. The
amount of color produced is a function of the concentration of phenolic material.
3. Comments :
3.1 For most samples a preliminary distillation is required to remove interfering materials.
3.2 Color response of phenolic materials with 4-amino antipyrine is not the same for all
compounds. Because phenolic type wastes usually contain a variety of phenols, it is not
possible to duplicate 2 mixture of phenols to be used as a standard. For this reason phenol
has been selécted as a standard and any color produced by the reaction of other phenolic

compounds is reported as phenol. This value will represent the minimum concentration =

- of phenolic compounds present in the sample.
4, Sample Handling and Preservation

4.1 Biological degradation is inhibited by the addition of 1 g/1 of copper sulfate to the
sample and acidification to a pH of less than 4 with phosphoric acid. The sample should
be kept at 4°C and analyzed within 24 hours after collection.

5.  Interference

5.1 Interferences from sulfur compounds are eliminated by acidifying the sample to a pH of
less than 4 with H,PO, and aerating briefly by stirring and adding CuSO,.

5.2 Oxidizing agents such as chiorine, detected by the liberation of iodine upon-acidification
in the presence of potassium iodide, are removed immediately after sampling by the
addition of an excess of ferrous ammonium sulfate (7.10). If chlorine is not removed,
the phenolic compounds may be partially oxidized and the results may be low.

Approved for NPDES
Issued 1971

Editorial revision 1978
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Apparatus

6.1 Distillation apparatus, all glass consisting of a 1 liter pyrex distilling apparatus with
Graham condenser.

6.2 pH meter. _

6.3 Spectrophotometer, for use at 460 or 510 nm.

6.4 Funnels.

6.5 Filter paper.

6.6 Membrane filters.

6.7 Separatory funnels, 500 or 1,000 ml.

6.8 Nessler tubes, short or long form.

Reagents

7.1 Phosphoric acid solution, 1 + 9: Dilute 10 ml of 85% H,PO, to 100 ml with distilled
water.

7.2 Copper sulfate solution: Dissolve 100 g CuSO,*SH,0 in distilled water and dilute to 1
liter.

7.3 Buffer solution: Dissolve 16.9 g NH,Cl in 143 ml conc. NH,OH and dilute to 250 ml
with distilled water. Two ml should adjust 100 ml of distillate to pH 10.

7.4 Aminoantipyrine solution: Dissolve 2 g of 4A AP in distilled water and dilute to 100 ml.

7.5 Potassium ferricyanide solution: Dissolve 8 g of K;Fe(CN), in distilled water and dilute
to 100 ml. '

7.6  Stock phenol solution: Dissolve 1.0 g phenol in freshly boiled and cooled distilled water
and dilute to 1 liter. 1 ml = 1 mg phenol.

7.7 Working solution A: Dilute 10 ml stock phenol solution to 1 liter with distilled water.
1 ml = 10ugphenol.

7.8 Working solution B: Dilute 100 ml of working solution A to 1000 ml with distilled water.
1 ml = 1 ug phenol.

7.9 Chloroform

7.10 Ferrous ammonium sulfate: Dissolve 1.1 g ferrous ammonium sulfate in 500 ml distilled

water containing 1 ml conc. H.SO, and dilute to 1 liter with freshly boiled and cooled
distilled water.

Procedure

8.1

8.2

Distillation

8.1.1 Measure 500 ml sample into a beaker. Lower the pH to approximately 4 with 1 + 9
H,PO, (7.1), add 5 ml CuSO, solution (7.2) and transfer to the distillation
apparatus. Omit adding H,PO, and CuSO, if sample was preserved as described in
4.1.

8.1.2 Distill 450 ml of sample, stop the distillation, and when boiling ceases add 50 ml of
warm distilled water to the flask and resume distillation until 500 ml have been
collected.

8.1.3 If the distillate is turbid, filter through a prewashed membrane filter.

Direct photometric method '

8.2.1 Using working solution A (7.7), prepare the following standards in 100 ml
volumetric flasks.

420.1-2
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8.3

ml of working solution A Conc. ug/1

0 .
0.5 50.0
1.0 100.0
20 200.0
5.0 500.0
8.0 800.0
10.0 1000.0

8.2.2 To 100 ml of distillate or an aliquot diluted to 100 mi and/or standards, add 2 ml of
buffer solution (7.3) and mix. The pH of the sample and standards should be
10 0.2

8.2.3 Add 2.0 ml aminoantipyrine solution (7.4) and mix.

8.2.4 Add 2.0 ml potassium ferricyanide solution (7.5) and mix.

8.2.5 After 15 minutes read absorbance at 510 nm.

Chloroform extraction method )

8.3.1 Using working solution B (7.8), prepare the following standards. Standards may be
prepared by pipetting the required volumes into the separatory funnmels and
diluting to SO0 ml with distilled water.

ml of working solution B Conc. u,
0.0 0.

30 6.0

5.0 10.0

10.0 ' 20.0

20.0 40.0

250 ' 50.0

8.3.2 Place 500 ml of distillate or an aliquot diluted to 500 ml in a separatory funnel. The

sample should not contain more than 25 ug phenol.

8.3.3 To sample and standards add 10 ml of buffer solution (7.3) and mix. The pH
should be 10 10.2.

8.3.4 Add 3.0 ml aminoantipyrine solution (7.4) and mix.

8.3.5 Add 3.0 ml potassium ferricyanide solution (7.5) and mix.

8.3.6 After three minutes, extract with 25 ml of chloroform (7.9). Shake the separatory
funnel at least 10 times, let CHCI, settle, shake again 10 times and let chloroform
settle again. Vent chloroform fumes into hood.

8.3.7 Filter chloroform extracts through filter paper. Do not add more chloroform.

Carryout filtration in a hood. Dispose of chloroform in environmentally

acceptable manner.

8.3.8 Read the absorbance of the samples and standards against the blank at 460 nm.

9.  Calculation .

9.1

9.2

Prepare a standard curve by plotting the absorbance value of standards versus the
corresponding phenol concentrations. '
Obtain concentration value of sample directly from standard curve.

420.1-3



10.

Precision and Accuracy

10.1 Using the extraction procedure for concentration of color, six laboratories analyzed
samples at concentrations of 9.6, 48.3, and 93.5 ug/l. Standard deviations were
+0.99, +3.1and $4.2 ug/\, respectively.

10.2 Using the direct photometric procedure, six laboratories analyzed samples at
concentrations of 4.7, 48.2 and 97.0 mg/1. Standard deviations were +0.18, +0.48 and
+1.58 mg/1, respectively. :

Bibliography
Annual Book of ASTM Standards, Part 31, “Water”, Standard D1783-70, p553 (1976).

Standard Methods for the Examination of Water and Wastewater, 14th Edmon. p574-581,
Method 510 through 510C, (1975).
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PHENOLICS, TOTAL RECOVERABLE
Method 420.2 (Colorimetric, Automated 4-AAP with Distillation)

STORET NO. 32730

1.  Scopeand Application

1.1  This method is applicable to the analysis of drinking, surface and saline waters, domestic
and industrial wastes.

1.2 The method is capable of measuring phenolic materials from 2 to 500 ug/1 in the
aqueous phase using phenol as a standard. The working ranges are 2 to 200 ug/1 and 10
to SO0 ug/1.

2.  Summary of Method

2.1 This automated method is based on the distillation of phenol and subsequent reaction of
the distillate with alkaline ferricyanide and 4-aminoantipyrine to form a red complex
which is measured at 505 or 520 nm. The same manifold is used with the AAT or AAIL

3.  Sample Handling and Preservation

3.1 Biological degradation is inhibited by the addition of 1 g/1 of copper sulfate to the
sample and acidification to a pH of less than 4 with phosphoric acid. The sample should
be kept at 4°C and analyzed within 24 hours after collection.

4. Interference

4.1 Interferences from sulfur compounds are eliminated by acidifying the sample to a pH of
less than 4.0 with H;PO, and aerating briefly by stirring and adding CuSO,.

4.2 Oxidizing agents such as chlorine, detected by the liberation of iodine upon acidification
in the presence of potassium iodide, are removed immediately after sampling by the
addition of an excess of ferrous ammonium sulfate (6.5). If chlorine is not removed, the
phenolic compounds may be partially oxidized and the results may be low.

4.3 Background contamination from plastic tubing and sample containers is eliminated by
filling the wash receptacle by siphon (using Kel-F tubing) and using glass tubes for the
samples and standards.

5. Apparatus

5.1 Technicon AutoAnalyzer (I or II)

5.1.1 Sampler equipped with continuous mixer.
5.1.2 Manifold.
5.1.3 Proportioning pump II or III.
5.1.4 Heating bath with distillation coil.
5.1.5 Distillation head.
5.1.6 Colorimeter equipped with a 50 mm flow cell and 505 or 520 nm filter.
5.1.7 Recorder.

6. Reagents

6.1 - Distillation reagent: Add 100 ml of conc. phosphoric acid (85% H,PO,) to 800 ml of
distilled water, cool and dilute to 1 liter.

Issued 1974
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

Buffered potassium ferricyanide: Dissolve 2.0 g potassium ferricyanide, 3.1 g boric acid
and 3.75 g potassium chloride in 800 ml of distilled water. Adjust to pH of 10.3 with 1 N
sodium hydroxide (6.3) and dilute to 1 liter. Add 0.5 ml of Brij-35. Prepare fresh weekly.
Sodium hydroxide (1N): Dissolve 40 g NaOH in 500 ml of distilled water, cool and dilute
to 1 liter.

4-Aminoantipyrine: Dissolve 0.65 g of 4-aminoantipyrine in 800 ml of distilled water and
dilute to 1 liter. Prepare fresh each day.

Ferrous ammonium sulfate: Dissolve 1.1 g ferrous ammonium sulfate in S00 mli distilled
water containing 1 ml H,SO, and dilute to 1 liter with freshly boiled and cooled distilled
water.

Stock phenol: Dissolve 1.00 g phenol in 500 ml of distilled water and dilute to 1000 ml.
Add 1 g CuSO, and 0.5 ml conc. H;PO, as preservative. 1.0 ml = 1.0 mg phenol.
Standard phenol solution A: Dilute 10.0 ml of stock phenol solution (6.6) to 1000 mil.
1.0 ml = 0.01 mg phenol.

Standard phenol solution B: Dilute 100.0 ml of standard phenol solution A (6.7) to 1000
ml with distilled water. 1.0 ml = 0.001 mg phenol.

Standard solution C: Dilute 100.0 ml of standard phenol solution B (6.8) to 1000 ml with
distilled water. 1.0 ml = 0.0001 mg phenol.

Using standard solution A, B or C prepare the following standards in 100 ml volumetric
flasks. Each standard should be preserved by adding 0.1 g CuSO, and 2 drops of conc.
H,;PO, to 100.0 ml. '

ml of Standard Solution Conc. ug/1
Solution C
1.0 1.0
20 20
30 30
5.0 50
Solution B
1.0 10.0
2.0 . 20.0
50 50.0
10.0 100.0

Solution A

2 200
3 300
5 500
Procedure
7.1  Set up the manifold as shown in Figures 1 or 2.

7.2
7.3

Fill the wash receptacle by siphon. Use Kel-F tubing with a fast flow (1 liter/hr).
Allow colorimeter and recorder to warm up for 30 minutes. Run a baseline with all
reagents, feeding distilled water through the sample line. Use polyethylene tubing for

420.2-2
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sample line. When new tubing is used, about 2 hours may be required to obtain a stable
baseline. This two hour time period may be necessary to remove the residual phenol from
the tubing.

7.4 Place appropriate phenol standards in sampler in order of decreasing concentration.
Complete loading of sampler tray with unknown samples, using glass tubes.
NOTE 1: If samples have not been preserved as instructed in (3.1), add 0.1 g CuSO, and
2 drops of conc. H,PO, to 100 ml of sample.

7.5 Switch sample line from distilled water to sampler and begin analysis.

Calculation

8.1 Prepare standard curve by plotting peak heights of standards against concentration
values. Compute concentration of samples by comparing sample peak heights with
standards.

Precision and Accuracy

9.1 Inasingle laboratory (EMSL), using sewage samples at concentrations of 3.8, 15, 43 and
89 ug/1, the standard deviations were +0.5, +0.6, +0.6and 1.0 ug/1, respectively. At
concentrations of 73, 146, 299 and 447 ug/l, the standard deviations were +1.0,
+1.8, t4.2and 5.3 ug/1, respectively.

9.2 In a single laboratory (EMSL), using sewage samples at concentrations of 5.3 and 82

ug/1, the recoveries were 78% and 98%. At concentrations of 168 and 489 ug/1, the
recoveries were 97% and 98%, respectively.
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The following background and.history of response actions is an excerpt from the
MPCA Board Item on April 22, 1986 "Request for Approval of a Consent Decree with
the Reilly Tar & Chemical Corporation and Other P&tiés for the Purpose of Complefing
Remedial Investigations and Feasibility Studies aﬁd Developing and Impiementing
Response Actions at and Around the Rg‘injy Tar Site in St. Louis Park". This materiai :
isin Séction 1 of the Issue Statement of that MPCA Board Item.

Between 1917 and 1972, Reilly Tar & Chemical .Corporatio_n (Reilly) ' )
operated a coal tar distillation and wooﬁ preserving plant, knowr; as the
Republic Creosote Company, in St. Louis Park. Tﬁis plant was located on an 80
acre tract near State Highway 7 and Louisiana Avenue (the Reilly Site;

Figure 1). Reilly disposed of wastewater from the operation in 2 network of
ditches which discharged into a swamp south ﬁf the Reilly Site. In addition,
the wood treating activities conducted on fhe Reilly Site resulted in creosote
and coal tar contamination of the soils from dripbings and spills. The major
constituents of coal tar are phendlic compounds and po!yn.udear aromatic
hydrocarbons (PAH). ‘Some PAH compounds are carcinogenic, and are thus a source
of concern when a municipal drinking water supply is contaminated with these
compounds. ({As used in the remainder of 'th.is board jtem, “contaminated® or
"confamination' means PAH: or phenolics are present in soil or ground water

resulting from activities of Reilly at the Reilly Site.)

QUALITY ASSURANCE BRANCH
APR 05 1988

ENVIRONMENT SERVICES DiviSIGa
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In 1932, the first municipal well in St. Lbuis Park (01d SLP #1) was
constructed at Brunswick Avenue and West 36th Street, approximately one-half
mile east of the Reilly Site. The well was finished in the Prairie du
Chien-Jordan aquifer (Figure 2). After several weeks of operation, the well was
closed due to taste and odor conp'laints (the taste was described as "swampy") .
Laboratory tests showed that phenolic compounds were the apparent cause of the
problem. Phenolics cause water to have an unpleasant taste and odor when the
water fis ch1or1nated. but these compounds are not believed to have adverse
health effects at the low levels which cause the taste and odor problems.

Attempts to remedy the situation were unsuccessful, and the well was
abandoned; Well drillers at the time speculated that the Re{lly Site
might be the source of the problem. Although Reilly, at the time, insisted that
the problems at the municipa) well were the result of “decaying .vegetation" from
the swamp south of the Reilly Site, it filled an unused well (W105) located on
the Reilly Site with sand and extended the casings in Reilly's main water supply
well (W23) to reduce interaquifer flow of possibly contaminated water.

Complaints from nearby residences over contamination of shallow wells and of
odors from ai'r emissions became more common, especially after extensive
residential development of the area during the late 1940's into the 1950's.
Because of continuing problems with soil and surface water contamiration and
odors _1/, the City of St. Loufs Park (City) and the Minnesota Pollution Control
Agency {MPCA) through the Attorney General (the State) filed suit against
Rei ll:y in 1970. In 1972, the City purchased the Reilly Site from Reilly, and

_1/ See paragraph thirteen, page 9, of the attached Consent Decree for a
1isting of varfous studies and/or reports, chemical analysis and field
investigations relating to the Reilly Site.
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the plant was digmantled and removed, The City intended to use the property for
a realignment of Louisfana Avenue and for residential déveIopment, and dropped
its lawsuit against Reilly as a condition of the sale. However, the State did
not drop the lawsuit, which is still pending and will be dismissed as part of
the prbposed settlement.

In 1974, the City contracted with Gerald Sunde, a consulting engineer, to

. investigate pathﬁays for the movement of contaminants. Sunde concluded that

wells in the area open to several aquifers (multi-aquifer wells) provide a
significant pathway for the spread of contamination from contaminated surficial
aquifers to deeper aquifers which would otherwise be protected from
contamination by several bedrock layers. In 1975, the MPCA contracted with Barr
Engineering to investigate subsurface contamination at and south of the Reilly
Site. The results of this study showed significant contamination of soil and
the surficial aquifer (the drift) with creosote.. Because it appeared that
Sunde's assessment of the pathways for contamin;tion to deep aquifers was, at
least in part, correct, the Minnesota Department of Health (MDH) in 1978 and
1979 contracted for the closure of 29 multi-aquifer wells in areas where the
surficial aquifers were the most contaminated. In addition, the City and the
U.S. Geological Survey installed a packer and casing in the former Reilly
well, W23, to stop the extensive downhole flow of contaminated water into the
Prairie du Chien - Jordan Aquifer.

Louisiana Avenue Qas constructed thfough the Reilly Site during the
mid-1970's, and some multi-family housing units were constructed in the northern

half of the Reilly Site.during this same time period.



I 1978 the MDH began analyses of water from municipal supply wells in St.
Louis Park and neighboring communities for PAH using high performance liquid
chromatography. These am.! subsequent' analyses led to the discovery of
significant conc_entrations of PAH in six St. Loufs Park wells and one Hopkins
well, and these wells were shut down during the period 1978-81.,

As a result of the determination that area ground water was contaminated
the State amended, in 1978, its complaint in the 'lawsuit with Reilly to include
c1aims for ground water contamination. A1l of the municipal wells cited above
are finished in the Prairie du Chien-Jordan aquifer, which is the most heavily
u.sed aqt_nifer for municipal drinking water supplies in the Twin Cities
metropolitan area. The City of St. Llouis Pgrk has since overcome part of the
resulting water supply shortfall through water conservation measures,
installation of a new ieﬂ in the Mt. Simon-Hinckley aquifer, aﬁd an
interconnection with the City of Plymouth. In an attempt to understand the

processes of contaminant transport in the Prairie du Chien-Jordan, the MDH and

' MPCA contributed toward a ground water flow and contaminant transport modeling

study performed by the United States Geologfcal Survey (USGS). In addition, the
MDH funded a study by Hickok and Associates of the feasiblity of ground water
gradient control _2/ in 1961. |

The MPCA received a $400,000 grant from the U.S. .Enviromnental Protéction
Agency (EPA) in December, 1981, and used this grant to finance a feasibility
study conducted by the MPCA contractor, CHZM Hill, for replacement or treatment

-2/ The term “"gradient control®, as used in this discussion, refers to the
utilization of a pumping well or wells, usually located near the leading
edge of the contamination plume, to control the flow of ground water fn an
aquifer to contain contamination within the area of control. It is in
contrast to “source control®, in which highly contaminated water {s pumped
at or near the source.



-5-

of the iosf water supply; and to locate, investigate, and close multi-aquifer
wells. in December, 1982, the EPA awarde& the' MPCA a $1.99 million grant under
the Comprehensive Environmental Response, Conpensation._ and Liabflity Act
{CERCLA) to continue these studies, and to providei more funding for the USGS
ground water modeling study for the purpose of designing a gradient controlhwe'l'l
system to control the movement of contaminants in the Prairie du Chien-Jordan
aquifer. |

The results of these studies have provided sufficient information to design
a remedial approach for the contaminatfon in the Prairie du Chien-Jordan

aquifer. Multi-aquifer well investigation under the CERCLA grant has been

- 1imited to date, to two priority wells located on the Reilly Site. The most

important of these, W23, was found to have a plug of coal tar in it, and has
been cleaned out. The other well, W105, was the water supply well for the sugar
beet plant which occupied the Reilly Site around the turn of the century, and
was used by Reilly as a backup supply well until 1933. W105 was not found
to be a source of contamination as was W23. The dr;ink ing water restoration
study conducted by CH2M Hi1l, which analyzed the feasibility of various methods
of treating drinking water, deeper wells, and an interconnection with
Minneapolis, concluded that treatment with granular activated carbon (GAC) was
the most cost-effective method of restoring the City's lost water supply. The
USGS has completed its gréund' water flow modeling work, and this model has been
used to examine gradient control schemes.

In September, 1980, the EPA filed suit against Reilly alleging violation of
the Resource Conserva{ion Recovery Act (RCRA). The State and St. Loufs Park
Joined the lawsuit in October, 1980, followed by the City of Hopkins in June,

1981. After passage of CERCLA, the State filed an amended complaint in May,
1981, followed by St. Louis Park, the EPA, and Hopkins respectively in
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August, September, and October, 1981. The Stafe filed a second amended
complaint under the Minnesota Environmenta) Response and Liability Act (“MERLA")
in 1985 followed by St. Louis Park and Hopkins. In the event that agreement is
not reached on the Consent Decree, the case is scheduled to be heard before U.S.
District Court Judge Paul Magnuson.

In addition to the above litigation, Reilly filed a counterclaim against
St. Loufs Park, and St. Louis Park asserted a cross-claim against the State.
Other parties involved with the purchase and development of the northern portion
of the Reilly Site filed cross-claims against St. Loufs Park and Reilly. _3/

In May, 1983, Reilly and its consultant, Environmental Research &
Technology, Inc. (ERT) issued a report on the St. Louis Park ground water
contamination. Discussion among MPCA, EPA, Reilly and ERT staff led to a period
of negotiations toward a settlement. These talks broke down in early 1984.

‘Boih the MPCA and EPA have instituted administrative action against Reilly,
pursuant to the respective State and fedéra‘l Superfund acts, in order to compel
Reilly to undertake necessary remedial actions. The EPA issued a Record of
Decision (ROD) in June, 1984 affirming that the most cost-effective remedy for
restoring the City's lost water supply was installation of a GAC treatment
system. In August, 1984, the EPA issued to Reilly an Administrative Order
directing Reflly to design and construct the GAC system for City wells SLP 10
and 15 as provided in the ROD. In December, 1984, the MPCA issued a Request for
Response Action (RFRA) to Reilly outlining a range of remedial investigations,
feasibility studies, and necessary remedial actions. .

_3/ The following organizations were included as defendants in the lawsuit
because they were involved with the purchase and development of the
northern portion of the Reilly Site from St. Loufis Park: Housing and
Redevelopment Authority of St. Louis Park, Oak Park Village Associates, and
Philips Investment Co.
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'Fo'l'l.owing these administrative actions, extensive negotiations, which had
previously broken down, resumed ambng the MPCA, EPA, St. Louis Pirk, and Reilly
in an effort to reich an effective settlement. General agreement on the terms
and conditions of a proposed Consent Decree was reached in the Summer of 1985.
However, because of its complex nature and the large mmber of parties {nvolved,
final agreement was delayed. Since the 1ikelihood of settlement was always
present, the MPCA staff did not return to the MPCA Board for further
administrative actfons. -

Since genera) agreement regarding a Consent Decree had been reachec; '. in mid
1985, Reflly did proceed to design and construct a'GAC system for City wells SLP
10 and 15. - Reilly completed- the construction of the GAC system in December,
1?85 and the system is expected to be operational by May, 1986.



. The_ following background and history of response actions is Part C of

the-Consent Décree. A list of relevant reference documents is included.

1. From 1917 until 1972, Reilly was engaged in the
busiﬁess of coal tar distillation and pressure treatment of
' wood products at its plant site at 7200 Walker Street, St.
Louis Park,. Hennepin County, Minnesota (hereinafter "the
Site'). The Site encompassed an eighty (80) acre tract, which
éonsists of Lot 1, Block 1; Lot 1, Block 2; Lot 1, Block 3; Lot
1,'Biock 4; Lot 1, Block.S; Lot 1, Block 6; th 1, Block 7; Lot

1, Block 8; Lot 1, Block 9; Lot 1, Block 10; all in Oak Park



Village according to the plat thereof on file in the office of
the County Recorder of Hennepin County, Minnesota.

2. On or about October 2, 1970, the State, through
its Pollution Control Agency, and St. Louis Park, filed a
complaln£ in the Hennepin County District Court of the State of
Minnesota alleging violations by Reilly of stﬁte and municipal

pollution control laws and regulations. State of Minnesota by

the Minnesota Pollution Control Agency, and the City of St.

Louis Park v. Reilly Tar & Chemical Corporation, Hennepin
Céunty District Court, Civil File No. 670767 (hereinafter

"Hennepin County Lawsuit®).

3. On April 14, 1972, St. Louis Park agreed to
purchase the Site from Reilly. The purchase agreement included
a promise by St. Louis Park to obtain dismissals with prejudice
by the State and by St. Louis Park of the Hennepin County
Lawsuit. The purchase agreement also provided for acceptance
by St. Louis Park of the property in an "as is" condition,
including "any and al; questions of soil and water impurities
and soil conditions," and an agreement by St. Louis Park "to
make no claim against Reilly for damages relative to soil and
water impurities, if any, in any way relating to the premises
sold herein, or relative to ;ny'othet prenises in which the_.
City of St. Louis Park holds an interest. . . ."

4. A closing was scheduled on the property for

June 19, 1973. However, the State did not execute a dismissal



of the HBennepin County ﬁawsuit. Accbtdingly, the City'of St.
Louis Park agreed that it would "hold Reilly harmless from any
. and all claims which may be aéserted against it by the State of
Minnesota, acting by and through the Minnesota Pollution
Control Agency, and will be fully responsible for restoring the
property, at its expense, to any condition that may be required
by the Minnesota Pollution Control Agency®™. The City of St.
Louis Park and Railly executed and filed dismissals with
prejudice of their claims in the Hennepin County Lawsuit, and
the ciosing took place thereafter.

S. On June 21, 1973,-the property was con#eyed by
quitélaim deéd from St. Louis Park to the agusing and
Redevelopment Authority of St. Louis Park, Minnesota, which
thereafter conQeyed part of the property to Oak Park Village
Associates, Rustic Oaks Condominium, Inc. and Philip's
Invéstment Co. |

The Agreement for Purchase and Sale of Real Estate
dated October 4, 1977 and the First Addendum to the Agreement
dated October 6, 1977 between the St. Louis Park Housing and
Redevelopment Authority and Diversified Equities Corporation
(Oak Park Village Associates] regarding Lot 1, Block 3, Oak
Park Village, Hennepin County, Minnesota, provides as follows:

14. Environmental Matters
The Agency [St. Louis Park Housing and
Redevelopment Authority] shall prepare and shall

incur all expenses for any environmental
approvals, assessments, environmental impact



statements or such other environmental review
documents deemed necessary Qr desiratle by .

-governmental authority.

Agency [St. Louis Park Housing and Redevelopment
Authority] agrees to indemnify and save
Redeveloper harmless from and against any and all
loss or damage Redeveloper or successors may
sufter from damage to improvements constructed on
the Property as a result of claims, demands,
costs or judgments against and arising out of
soil or ground water contamination existing as of
the date hereof, or caused by conditions existing
as of the date hereof.

The Agreement for Purchase and Sale of Real Estate dated

~ June 1, 1979 by and between the Housing and Redevelopment

Authority of St. Louis Park and Ben Weber (Philip's Investment

Co.] Qnd
Oak Park

follows:

the City of St. Louis Park regatding Lot 1, Block 6,

Village, Hennepin County, Minnesota, provides as

14. Environmental Matters.

a. Both the City and the Redeveloper agree
that the Stipulation between the City and the PCaA
dated April 19, 1977, is capable of a possible
variety of interpretations. As between the
Agency. [St. Louis Park Housing and Redevelopment
Authority], the City and the Redeveloper, as an
inducement to the City and Agency to allow the
Redeveloper to develop the Property and as
security against the Redevelorer, or its assigns
or successors in interest, claiming the right to
benefit from a broader interpretation of said
Stipulation and zs an inducement to the
Redeveloper to develop the Property and as
security against the City or Agency clajiming the
right to benefit from a narrower interpretation
of said Stipulation, the City, Agency and
Redeveloper agree that, as between the parties to
this Agreement, this paragraph 14 shall
constitute the sole remedy available to
Redeveloper against the City and Agency for any
action or claim against or loss or damage to the
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Redeveloper which is based on, derived from, or
related to the soil or groundwater conditions of
the Property, and shall constitute, as between
the parties to this agreement, their
interpretation of the Stipulation,

b. The City will not require the
Redeveloper to excavate soil from the Property in
question tecause of soil or groundwater
contamination resulting frcm the operations of
the former Republic Creosote Plant.

c. The City will indemnify the Redeveloper
from damage consisting of physical destruction or
injury to improvements on the property due solely
to soil excavation on the Property required by
public agencies. This indemnification shall not.
include consequential damage, lost income, lost
profit or other forms of indirect loss or damage
nor shall it include damage arising. from personal
injury. Indemnification shall be on a
replacement cost less depreciation basis.

d. The indemnification granted by .this
agreement shall be secondary to any other rights
or potential rights which the Redeveloper may
have to compensation for any damage or loss
whether through eminent domain, grants or
otherwise. The Redeveloper shall exercise good
faith effort to seek and obtain such compensation
before presenting a claim under this
indemnification agreement. Any compensation from
any other source for damages indemnified herein
shall reduce the indemnification liability of the
City dollar per dollar.

e. This indemnification and agreement shall
not be assignable except to the first mortgagee
and shall terminate on January 1, 1985. All
claims to indemnification under this agreement
must be made in writing and received by the City
Clerk of the City prior to January 2, 198S.

In April, 1978, the State moved to amend its

complaint in the Hennepin €ounty Lawsuit, alleging that PAH
substances contained in Reilly's coal tar and creosote wastes

had entered the ground water beneath the Site and that their



further migration threatened'to contaﬁinate-aquiféts relied on
for public water supply. At the same time, St. Louis Park |
moved to intétvené as a plaintiff. The motions were granted
and interlocutory review was deﬁied by the Minnesota Supreme
Court. Rgilly subsequently tendered defense of the action to
St. Louis Park and counterclaimed against St. Louis Park,
asserting that St. Louis Park was responsible for dealing with
this problem under the hold harmless agreement made at the time
of its purchase of the Site.

7. dn or about September 4, 1980, the United States
commenced this action by filing a éomplaint under Section.7003
of the Resource Conservation and Recovery Act (;RCRA'), 42

U.S.C. § 6973, alleging, inter alia, the existence of an

imminent anﬁ substantiai endangerment to health and the
environment due to the héndling, treatment, storage,
transportation, disposal and presence of hazardous waste at the
Site. On or about Octpbér 15, 1980, the State and St. Louis
Park were granted leave to ;ntervene in the RCRA Section 7003
claim and to assert addition$1 claims under Minnesota law. On
or about June 16, 1981, Hopkins was granted leave to intervene
in the RCRA Section 7003 claim and to assert additional claims
under Minnesota law.

8. On or about September 9, 1981, the United States
filed an amended complaint, alleging in addition to the RCRA

§ 7003 claim, claims under Sections 106 and 107 of the



Comprehensive Environmental Response, Compensation and
Liability Act ("CERCLA®), 42 U.S.C. §§ 9606 and 9607.

9. On or about May 27, 1981, the Stdte'filed an
amended comp;aint, asserting claims under Section 7003 of RCRA,
42 U.S.C. § 6973, Section 107 of CERCLA, 42 U.S.C. § 9607,
Minn. Stat §§ 115.061, 115.07, 115.071, and Minnesota Rule WPC
4(b) [Minn. Rule Part 7100.0020], and Minnesota common_law;

10. On or about August 31, 1981, and October 16,
1981, respectively, St. Louis Park and Hopkins filed aﬁended |
complaints alleging, inter alia, ﬁlains under Section 7003 of
RCRA, 42 U.S.C. § 6973, Section 107 of CERCLA, 42 U.S.C.

§ 9607, Minn. Stat. Chapter 116B, and Minnesota common law.

11. On or about'April S, 1985, the Court grantéd the

“State's motion for leave to file a second amended complaint,

adding claims under the Minnesota Environmental Response and
Liability Act (°"MERLA"), Minn. Stat. Ch. 115B. The State
subsequently filed such a second amended complaint. Pursuant
to stipulations, St. Louis Park and Hopkins latét also filed
second amended complaints, each of which added ﬁERLA claims.
12. Reilly, in its ansQers to the various complaints
referenced above, has denied and continues to deny liability,
has raised severai affirmative defenses, and has asserted a
céunte:claim against St. Louis Park. Various other Parties
have asserted cross-claims, including a crosé-claim by St.

Louis Park against the State, a cross-claim of Oak Park Village



Associates against the Housing and Redevelopment Authority of
St. Louis Park and a cross-claim of Philip's Iﬁvestment Co.

against Reilly.

13. Since 1969, a number of studies and/or reports,
chemical analyses and field investigations relating to the Site
have been undertaken. By listing the items below, the Parties
do not necessarily endorse the accuracy, correctness,
precision, quality, or validity of the information and opinions
contained therein. These anélyses, investigations and studies
include but are not limited to the following:

(a) Studies and/or Reports

(1) “"Ground Water Investigation Program at
St. Louis Park, MN," by E. A. Hickok &
Associates, Inc., Septembter, 1969.

(2) "Memorandum of Waste Disposal at
Republic Creosote Co. and Reilly Tar &
Chemical Co.," by Minnesota Pollution

Control Agency (MPCA Board Item),
April, 22, 1970.

(3) ®An Assemblage of Analytical Data
Regarding the Reilly Tar & Chemical
Property, St. Louis Park, Minnesota,"
by the St. Louis Park Health
Department, August 1, 1972,

(4) "Status Report on Creosote Site and
TexaTonka Area", prepared by the
St. Louis Park Planning Department,
January 11, 1973.

(S5) "Surface and Subsurface Ground
Reclamation; Republic Creosote Site,
City of St. Louis Park", prepared by
gg¥3Consu1ting Engineers, April 23,



ani)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

“Storm- Water Study; Public Improvement
$72--43 (Republic Creosote Area),"
prepared by OSM Consulting Engineers,
August 6, 1973,

*Geology of the St. Louis Park Area - A
Review by the Minnesota Geological
Survey; Report on Investigation of
Municipal Water Supply, St. Louis
Park," prepared by the Minnesota
Department of Health, March 1974.

*Soil Investigation; Proposed Storm ,
Sewer and Holding Ponds near Highway 7
and Louisiana Avenue, St. Louis Park,"
prepared by Soil Exploration Co.,

April 16, 1974,

*Hydrogeologic Study of the Republic
Creosote Site,” prepared by Gerald
Sunde, Consulting Engineer, July, 1974.

"Report on Investigation of Phenol
Problem in Private and Municipal Wells
in st. Louis Park, Minnesota," prepared
by Minnesota Department of Health,
September, 1974. _

Memorandum from F. F. Heisel, Minnesota
Department of Health, to P. Gove,
Minnesota Pollution Control Agency.
*St. Louis Park Creosote Contamination
Study,” November 14, 1975.

"pata Regarding The History and
Development of a Storm Sewer System for
the City in the Area of the Former
Republic Creosote Property,” prepared
by the City of St. Louis Park,

November 15, 1974.

*Memorandum on Groundwater
Contamination, St. Louis Park, MN," by
Minnesota Pollution Control Agency,
(MPCA Board Item) November 19, 1974.

"Memorandum on St. Louis Park
Groundwater Situation," by the
Minnesota Pollution Control Agency,
{MPCA Board Item) December 13, 1974.



{15)

(16) -

(17)

(18)
(19)

" (20)

(21)

(22)

(23)

(24)

*soil and Ground Water Investigation
Coal Tar Distillation and Wood
Preserving Site, St. Louis Park - Phase
I Report,” prepared by Barr Engineering
Co.., Hay 1976.

*Stability Study of Para Benzo Quinone
for the City of St. Louis Park,"
prepared by Sanitary Engineering
Laboratories Inc. (SERCO), June 1976.

®*Soil Boring and Chemical Analysis ot
the Northern Portion of Oak Park
village," prepared by National
Biocentric, Inc., September 17, 1976.

*soil Contamination by Creosote
Wastes,"” prepared by National
giocentric, Inc., November 1, 1976.

*Development Plan, Northern Portion,
Oak Park Village," prepared by
St. Louis Park, December 2, 1976,

"Review of Recent Studies of Soil
Contamination at the Former Republic
Creosote Site - Recommendations to
City's Proposed Development Plan," by
Minnesota Pollution Control Agency,
December 28, 1976.

*sgil and Ground Water Investigation
Coal Tar Distillation and Wood
Preserving Site, St. Louis Park - Phase
I1 Report,” prepared by Barr
Engineering Co., June 1977.

"Assessment of Possible Human Health
Effects Resulting from Contamination of
the Former Republic Creosote Site,"
prepared by the Minnesota Department of
Health, October 1977.

*soil Report; Prepared by Oak Park
village, St. Louis Park, Minnesota,"
prepared by Soil Testing Service of
Minnesota, Inc., January 5, 1978.

*Recommendations for Plugging or
modification of Abandoned Wells in the



(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

Area of the Former Republic Creosote
Plant,” prepared by the City of
St. Louis Park, January 11, 1978,

*Report of Well Water Survey, St. Louis

- Park, Minnesota,® prepared by Sanitary

Engineering Laboratories, Inc., (SERCO)
June-July 1978,

®"Report on the Existing Creosote
Problem in St. Louis Park, Minnesota,"
prepared by James Bailey, Agricultural
Engineering, University of Minnesota,
July 1, 1978,

“Health Implications of Polynuclear
Aromatic Hydrocarbons in St. Louis Park
Drinking Water," prepared by the
Minnesota Department of Health,
November 1978,

®Status Report to the MPCA: Proposed
Development, Oak Park Village,"

. prepared by St. Louis Park,

November 14, 1978,

"Water Quality Development in Oak Park
Village," prepared by St. Louis Park
Planning Department, December 15, 1978.

"Letter Report Tabulating Information
on Existing Wells in St. Louis Park,"
prepared by United States Geological
Survey, February 6, 1979,

*Status Report: St. Louis Park
Development, " by the Minnesota
Pollution Control Agency (MPCA Board
Item), March 27, 1979.

*Progress Report: Investigation of
Coal Tar Derivatives in Ground wWater -~

"St. Louis Park,” prepared by the United

States Geological Survey, April 13,
1979.

“Epidemiologic Investigation of Third
National Cancer Survey Data for

St. Louis Park, Edina, Richfield and
Minneapolis St. Paul SMSA with a



.

(34)

(35)

(36)

(37)

(38)

(39)
(40)

(41)

(42)

Bistorical Review of St. Louis Park's

Water Supply,” prepared by Kari Dusich,
September 1979.

“Emergency Pumpout Well For Reilly Tar
Site, St. Louis Park, Minnesota,"”
prepared by Ecology and Environment,
Inc., 1980.

“tExamination of Cost Estimate For Three
Tasks to be Completed For The Reilly
Tar and Chemical Project, St. Louis.
Park, MN," prepared by Ecology and
Enviconment, Inc., 1980.

*Summary Report on the City of St. )
Louis Park Activated Carbon Pilot Plant

" Study, " prepared by Sanitary

Engineering Laboratories, Inc.,
(SERCO), January 11, 1980.

"Cancer Rates in a Community Exposed to
Low Levels of Creosote Components in
Municipal Water," prepared by -Dusich,
Sigurdson, Hall, Dean, Minnesota
Medicine, November 1980.

"Preliminary Evaluation of Ground Water
Contamination by Coal Tar Derivative,
St. Louis Park, MN," prepared by the
United States Geoclogical Survey,
January 1981,

®"Report on Drinking Water Treatment and
Remedy Evaluation for St. Louis Park,
MN," prepared bty Eugene A. Hickok and
Associates, Inc., April 1981.

"Report and Statistic - Water Cuality:
Results of St. Louis Park Water
Samples," prepared by H. Taylor, United
States Geological Survey, June 10, 1981.

®Study of Ground Water Contamination in
St. Louis Park, MN," prepared by

Bugene A. Bickok & Associates, et.
al., November 1981.

*Dispersion and Sorption of
HBydrocarbons in Aquifer Material," by



(43)

(44)

(43)

(46)

(47)

(48)

(49)

G. Cohn (thesis) University of
Minnesota, 1982.

"Terminating An Endless Search: An
Action Approach to Solving the Water

Problem," prepared by St. Louis Park,
January 11, 1982,

"Request for Authorization to Negotiate
and Enter into Cooperative Agreement
with the U.S. EPA to Obtain Funds for
Additional Cleanup Work at the Reilly
Tar Site, St. Louis Park," Lty the
Minnesota Pollution Control Agency
(MPCA Board Item), May 25, 1982,

*Degradation of Phenolic Contaminants
in Ground Water by Anaerobic Bacteria:
St. Louis Park, MN," prepared by

. Brlich, Goerlitz, Godsy & Hult, United

States Geological Survey, November 1982,

®Evaluation of Groundwater Treatment
and Water Supply Alternatives for

St. Louis Park, MN," prepared by CH2M
Bill, 1982-1983, .

-*Recommended Plan for a Comprehensive

Solution of the Polynuclear Aromatic
Hydrocarbon Contamination Problem in
the St. Louis Park Area," prepared by
Environmental Research & Technology,
Inc. for Reilly Tar & Chemical
Corporation, April 1983, plus Errata,
June 27, 1983 and November 27, 1984.

“Health Risk Assessment and
Environmental Effects of Compounds
Contaminating St. Louis Park
Groundwater: Selected Two - .and Three
- Ring Heterocycles and Indene,”
prepared by Stephen M. Mabley,
Minnespta Department of Health, Section
of Health Risk Assessment, July 1983,

"gvaluation of Activated Carbon
Treatment Alternative for Polynuclear
Aromatic Hydrocarbon Removal for
Groundwater in the St. Louis Park
Area," prepared by Calgon Carbon
Corporation, November 18, 1983.
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(50)

(51)

(52)

(53)

(34)

(35)

(56)

"Request for Authorization to Negotiate
and Execute an Amendment to the Current
Cocperctive Agreement with the U.S.
Environmental Frotection Agency for
Investigation and Remedial Action at
the Reilly Tar and Chemical Comgany
hazaraous Waste Site in St., Louis
Park," by the Minresota Pollution
Control Agency (MPCA Boara Item),
Novemcer 22, 1983.

"Assessment c¢f Groundwater
Contamination by Coal Tar Derivatives,
St. Louis Park Area, MN", pregared by
M. P. Hult, United States Geological
Sucrvey, Open File Report 64-867, 1934,

*Record of Decision, Remedial Action
Alternative Selection,” pregared by the
United States Environmental Protection
Agency, June 6, 1984, :

"Evaluation of Granular Activated
Carkon for the Removal of Polynuclear
Arcmatic Hydrccarkons from Municigal
Well water in St. Louis Park, MN,"
prepareu by Calgon Carion Ccrporation,
September 10, 1984.

*saspling ana Analysis Plan for Calgon
Accelerated Column Testing of SLP 15%
Water," prepared by Environmentsl
Research & Technology, Inc.,

Octoter 25, 1984.

"Request for lssuance ct a Request fcr
Response Action to the Reilly Tar and
Chemical Corporation Regarding
Contamination At and Around the Reilly
Tar Hazardcus Waste Site in St. Lcuis
Park," by the Minnesota Pollution
Control Agency (MECA Bcard 1ltem),
December 18, 1984,

*Ground-water Flow in Prairie du Chien
Jordan Aquifer Related to Contamination
by Ccal Tar Derivatives, St. Louis
Park, MN," prepared by J. R. Stark and
M. P. Hult, United States Geolcgical
Survey, 1965.



(57)

(58)

(59)

(60)

(61)

(62)

(03)

(64)

(65)

(66)

“"Calgon ACT Study: 1Initial Results from
the Accelerated Column Test cf PAH
Removal Performance for Activated Carbon
lTreatment of Water From SLP 15," prepared
by Twin City Testing, January 11, 19§&5.

“Calgon ACT Study: Further Results From
the Stuay of PAH Removal by Activated
Carbton Treatment,"” prepared by Twin City
Testing, January 30, 1985,

®"Reilly Tar and Chemical: Analysis of
Water From Three St. Peter Wells,"
prepared by Twin City Testing,

January 31, 1985.

"Accelerated Column Test for kemoval ot
Polynuclear Aromatic Hydrocarbons from
Contaminateu Groundwater," prepared cy
Calgon Corporation, March 8, 1985,

"EAH Analysis by GCMS," prepared oy 1Iwin
City Testing March 26, 1985

"Craft Work Flan Rl, Reilly tar Site,
St. Louis Park, Minnesota," prepared Ly
CH2M Hill and Ecology & anxronment,
April 27, 198S.

'Predesign Memcrandum Evaluation of
Granular Activated Carbon System
Alternatives For Removal of Polynuclear
Aromatic Hydrocarbons From Municipal Well
Water in St. Louis Park, Minnecsota",
prepared by ChoM Hill, May 29, 1985,

*PAH Threshold Odor Determination in
St. Louis Park Municipal Supply water,"
prepared by Environmental Research and
Technology, Inc., May 30, 198S.

"Volatile Organic Analysis of the

St. Louis Park Municipal Drinking Water
Supply System, March, 1985," prepared by
Environmental Research & Technolcgy,
Inc., May 30, 198S5.

Feasibility of Ccmmunity-Wide
Epidemiologic Studies of Drinking Water
and Health: St. Louis Park and New '
Brighton®, prepared by the Minnesota
Department of Health, December 31, 1985,

-16-



(b)

Field investigations and chemical analyses
of water (surface and/or ground water) and
soils, including associated field notes,
chain of custody records, raw data sheets,
sampling analysis protocols, boring and well
logs and water level measurements. 1In
general, the results of soil borings and
water samples are found in the list of
studies and/or reports under Part C. 13(a).
(Dates listed usually reflect the time of
the investigation.)

(1) ?telxmxnary soil investigation for the
engineering properties of the soil,
performed by Soil Engineering Services,
Inc., October 13, 1969.

(2) M#ellon-Rice data on well water and
_plant wastewater samples,
Carnegie-Mellon University and C.W.
Rice Division, NUS, Novemker 5, 1970.

(3) Soil sample analyses, Tri-City Public
.+ Health Lab, 1971 and 1973.

(4) Analysis of soil and water samples from
the St. Louis Park area, by the
Rinnesota Department of Health, 1973 to
present.

(5) Amnalysis of soil and water samples by
fwin Cities Testing and Engineering
Laboratory, Inc., and Soil Exploration
Company, 1974 to present.

(6) Analysis of soil and water samples by
Sanitary Engineering Laboratories, Inc.
(SERCO), 1975, 1976, 1977, 1978 and
1982,

(7) Soil borings performed by Braun
Engineering, 1974, 1979, 1980, and 1982.

(8) Well investigations pursuant to well
abandonment program performed by
Ninnesota Depattment of Health,
1978-present.

(9) Amalysis of soil and water by United
. States Geological Survey, l1978-present.
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(10)

(11)

- (12)

(13)
(14)
(15)
(16)

(17)
(18)

(19)
(20)

(21)

(22)

Analyses of groundwater, by Pace
Laboratories, Inc., 1978-1980,
1983-1984 (1983-1984 analyses performed
by Rocky Mountain Analytical
Laboratory).

®"Results of Analysis of Water Samples,
and Soil Samples for Polynuclear
Aromatic Compounds (Hydrocarbons,
Azarene, Phenols)", by Midwest Research
Institute, October 7, 1981.

Analyses of Ground Water, by Capsule
Laboratories, Inc., 1981, 1982, and
1983. .

Soil borings and analyses by GCA Corp.,
1982-1983.

Water analysés by Monsanto Research
Corp., 1982-1984.

Water analyses by Environmental Testing
and Certification Corporation, 1983,

Soil boring and chemical analyses by
National Biocentric, Inc., 1976,

St. Louis Park area water well search

and inventory questionnaires, prepared
by E. A. Hickok and Associates, Inc.,

1982-1981.

Progress reports on the investigation
and clean-out of w23 and W105, E.A.
Hickok & Associates, Inc., 1982 to
present.

Water samples and analyses by CH2M
Hill, 1982 and 1983.

Water samples and analyses bty
Environmental Research and Technology,
Inc., 1982 to present.

Water samples and analyses by Acurex
Corporation, 1984 to present.

wWater analyses by United States

Environmental Protection Agency 1977
and 1981-1982,
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HEALTH AND SAFETY PLAN
Introduction |

This Health and Safety Plan applies to personnel who will potentially be
exposed to groundwater affected by creosote or coal tar constituents during the
retrieval of groundwater samples from active pumping wells, the GAC plant,
monitor wells, and piezometers. This plan has been designated to comply with,
as a minimum, the requirements set forth in 29 CFR 1910.120, the OSHA standards
governing hazardous waste operations. In no case may work be performed in a
manner that conflicts with the intent of or the safety concerns expressed in
this plan.

Materials of Concern and effects of Overexposure

The materials of concern which have been identified for this project are
coal tar. and creosote related materials including naphthalene, other
polynucliear aromatic hydrocarbons (PAH) and phenolic compounds.

Coal tar and creosote are typically irritating to the eyes, skin and
respiratory tract. Acute skin contact may cause burning and itching while
prolonged contact and poor hygiene practices may produce dermatitis. Prolonged
skin contact with creosote must be avoided to prevent the possibility of skin
absorption. .

Naphthalene is a hemolytic agent which, upon overexposure to the vapor or
ingestion of the solid, may produce a variety of symptoms associated with the
breakdown of red blood cells. Naphthalene is also irritating to the eyes and
repeated or prolonged contact has been associated with the production of
cataracts.

Repeated exposure to certain PAH compounds has been associated with the
production of cancer. Contact of PAH compounds with the skin may cause
photosensitization of the skin producing sk1n burns after subsequent exposure
to ultraviolet radiation.

Phenolics are generally strong irritants which can have a corrosive effect
on the skin and can also rapidly penetrate the skin. Overexposure to phenols
and phenolic compounds may cause convulsions as well as 1iver and kidney
damage.

Hazard Assessment

Initial

Because of the relatively 18w vapor pressures associated with PAH
compounds (generally less than 10~ mm Hg at 20°C), they are not expected to -

present a vapor hazard. The most likely threat of exposure to these compounds
will be via skin contact. .



TABLE 1
ACTION LIMITS FOR AIR CONTAMINANTS

Persistent
Concentration in
Limit the Breathing Zone Procedure
Lower 5 ppm ' Don respirators, step up
monitoring.

Upper 50 ppm Stop work and back off from
. immediate work area until levels
subside in the breathing zone.



Action Limits

The American Conference of Governmental Industrial Hygienists (ACGIH) has
established threshold 1imit values (TLV) for phenol and naphthalene at 5 and 10
ppm, respectively, as 8-hour time weighted averages (TWA). Based on these
values, the action 1imits in Table 1 have been set. The lower 1imit of 5 ppm
is based on the TLV for phenol while the upper 1imit of 50 ppm is based on a
minimum protection factor of 10 for a half-mask, air purifying respirator.

Response

When the PID yields persistent breathing-zone readings at or above the
lower action 1imit, workers in the affected area will don respirators. Air
sampling will continue on a more frequent basis. If readings are persistent at
or above the upper 1imit, workers shall back off from the immediate work area
until measured breathing-zone concentrations fall below the lower limit, at
which time operations will resume and normal air monitoring will continue. If
breathing zone levels do not fall below the upper 1imit, workers are to leave
the work area and report the condition immediately to the City, the Engineer,
- or its representative. If necessary, engineering ‘controls will be instituted
to maintain vapor concentrations below the upper 1imit or arrangements will be
made to upgrade to Level B protection.

Personal Protective Equipment

Personal protective equipment (PPE) will be donned, as necessary, based on
the hazards encountered. Listed below is the personal protective equipment to
be utilized during this project and the conditions requiring its use.

Personal Protective Equipment

- Coveralls - Polyethylene coated Tyvek if work involves contact with
affected soil or groundwater.

- Boots - Chemical resistant type if work involves contact with
affected soil or groundwater.

- Hard Hat - When working in the vicinity of operating heavy machinery.
- Face shield - If splash hazard exists.
- Gloves - Nitrile for potential contact with affected soil or groudeatef.

- Respirator - MSA Comfo II with GMC-H Cartridges if PID reading
exceeds 5 ppm or if dust or odors become objectionable.

- Chemical Safety Goggles - If eye 1rritation occurs.

Because of the carcinogenicity of certain PAH compounds, and because of
the skin hazards associated with PAH and phenolic compounds, it is important
that appropriate protective clothing be worn during work activities, which may
involve the possibility of skin contact with affected soil or groundwater. As
a minimum, the presence of visible creosote or coal tar related material shall
constitute evidence of affected soil or groundwater.

-3 -



Health and Safety Training

Personnel covered by this Health and Safety Plan must have received
appropriate health and safety training prior to their working on the site.
Training will include:

- Requirements for and use of respirators and personal protective
equipment.

- . Required personal hygiené practices.

- Requirements for employees to work in pairs.
- Proper material handling. |
- Proper sampling procedures.

- Maintenance of safety equipment.

- Effective response to any emergency.

- Emergency procedures.

- Hazard zones.

- Decontamination methods.

- General safety precautions;

A copy of the Standard Safety Procedures (Table 2) will be given to each worker
covered by this Health and Safety Plan.

Decontam1nation

Administrative procedures require hygienic practices consistent with work -
hazards. Employees will be instructed in the training program on proper
personal hygiene procedures.

Contaminated, reuseable PPE, such as boots, hard hats, face shields and
goggles, will be decontaminated prior to leaving the site. The decontamination
procedure follows:

- Rinse with water'to remove gross contamination.

- Wash in Alconox or equivalent detergent solution.

- Rinse with clean water.

Contaminated, disposable PPE, such as Tyvek coveralls and gloves will be placed
in 55-gallon drums and stored while arrangements are made for disposal.



TABLE 2
STANDARD SAFETY PROCEDURES

Employees are required to work in pairs.
Wash face and hands prior to eating, smoking, or leaving the site.

No smoking or eating is allowed in the work area during excavation or
sampling activities.

Wearing of contact lenses is not permitted in the work area.

Contaminated material.(e.g., Tyvek coveralls) must be proper]y disposed of
before 1eaving the site.

A11 work must be conducted in accordance with 1oca1, state and federal EPA
and OSHA regulations, particularly 29 CFR 1910.120.



Respirators, if used, will be cleaned and disinfected after each day of
use. The facepiece (with cartridge removed) will be washed in a hypochlorite
(or equivalent) disinfecting solution, rinsed in warm water and air dried in a
clean place. '

Emérgency Procedures -

This Health and Safety Plan has been established to allow site operations
to be conducted without adverse impacts on worker health and safety as well as
public health and safety. In addition, supplementary emergency response
procedures have been developed to cover extraordinary conditions at the site.

General

A11 accidents and unusual events will be dealt with in a manner to
minimize a continued health risk to site workers. . In the event that an
accident or other unusual event occurs, the following procedure will be
followed:

- First aid or other appropriate initial action will be administered by
those closest to the accident/event. This assistance will be
conducted so that those rendering assistance are not placed in a
situation of unacceptable risk. In the event that a worker is caught
in a trench collapse, call for emergency assistance immediately.

- A11 accidents/unusual events must be immediately reported to the
Owner. -

- A11 workers on site should conduct themselves in a mature, calm
manner in the event of an accident/unusual event, to avoid spreading
the danger to themselves, surrounding workers and the community.

| Response§ to Specific Situations

Emérgency procedures for specific situations are given in the following
paragraphs.

Worker Injury

If an employee in an affected area is bhysica]]y injured, Red Cross first-
aid procedures will be followed. Depending on the severity of the injury,
emergency medical response may be sought. _

If the injury to the worker is chemical in natdre (e.gu overexposure),
the following first-aid procedures are to be instituted:

- Eye Exposure - If affected solids or liquids get into the eyes, wash
eyes immediately using large amounts of water and 1ifting the lower
and upper 1id occasionally. Obtain medical attention immediately.

- Skin Exposure - If affected solids or liquids get on the skin,

' promplty wash the affected skin using soap or mild detergent and

water., Obtain medical attention immediately when exposed to
concentrated solids or 1liquids.
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- Inhalation - If a person inhales large amounts of a toxic vapor, move
the exposed person to fresh air at once. 1f breathing has stopped,
perform artificial respiration. Keep the affected person warm and at
rest. Obtain medical attentiom as soon as possible.

- Swallowing - When affected solids or 1iquids have been swallowed, the
Poison Control Center will be contacted and their recommended
procedures fol1lowed.

Emergency Notification

In an extraordinary event that might be damaging to personnel or adjacent
property, immediate notification of the proper emergency service will be
required. The proper emergency service is determined by the nature of the
emergency.

EMERGENCY KOTIFICATION

Fire Department . . . « « « ¢« « « « « - 911
Ambulance . . . « ¢ ¢ ¢ o o ¢ o oo . o911
Police Department . . . . . . . . . . . 911
ﬁethodist Hospital . ... ... . . . 932-5000
Poison Control Center . . . . . . . . . 347-3141

OTHER CONTACTS

MPCA - Michael Vennewitz . . . . . . . 612-296-7782
EPA - Erin Moran e e o ® & o o o @ o » 312-886-7238
City of St. Louis Park - James Grube . 612-924-2551

- William Gregg 612-924-0117
(ERT, Inc.)



SECTION D
COMMUNITY RELATIONS PLAN



COMMUNITY RELATIONS PLAN

The Initial Sampling Plan is to be completed in accordance with the Consent Decree - Remedial
Action Plan for Reilly Tar & Chemical Corporation’s St. Louis Park, Minnesota, N.P.L. Site. All
community relations programs related to this work will be coordinated through the following agencies:

United States Ms. Judy Beck

United States Environmental Protection Agency
© (312) 353-1325

State of Minnesota Ms. Susan Brustman

Minnesota Pollution Control Agency
(612) 296-7769

City of St. Louis Park ~ Ms. Sharon Klumpp

City of St. Louis Park
(612) 924-2523

Information necessary to conduct the Community Relations Plan will be provided by the City and
Reilly. '





